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High labor and material costs leave just one road open to manufacturing 
survival and, therefore, jobs. That road is a step-up in manufacturing 
efficiency. Coming competition will place business in the shop that can 
produce quality at lowest cost. That means your equipment must be fast, 
efficient and accurate. 

Accurate, smooth cutting, efficient equipment is Pratt & Whitney’s 
business. That is why so many forward-looking manufacturers are clear- 
ing out obsolete machines and tools . .. replacing them with modern 
PaW equipment that can meet and beat competition. The same reason- 
ing is causing buyers of tools, jigs and fixtures to single out Pratt & 
Whitney equipped shops as the best sources of supply. They know that 
the accuracy built into P&W equipment is passed on to the work it 
turns out. 

Investigate the potentialities of new Pratt & Whitney equipment in 
your shop. Our experts are ready to show you just what to expect from 
our precision machine tools, small tools and gages. Put PW accuracy 


to work on your product. It pays dividends. 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD 1, CONNECTICUT 


For a quis k look at the en- 





tire line of Pratt & Whitney 


precision products, ask on 


your company letterhead for 


a copy of 


Catalogue. 


our 


Condensed 







































THE TOOL ENGINEER 


eeaden (uestionnatne 


The main purpose of THE TOOL ENGINEER is to serve its readers. 
As a guide to us in presenting activities and features of greatest 
general interest, please check editorial subjects in the order of your 
preference—as I, 2, 3, 4 and so on. Please fill out and mail this 


Questionnaire. You need not sign your name. 


EDITORIAL DEPARTMENT 


THE TOOL ENGINEER . 1922 W. Canfield . Detroit 8, Mich. 


= Tear Out and Mail 


What I like to read in THE TOOL ENGINEER: 
5 
Technical Articles Departments 

Electronics Plastics Editorial Bulletins and Trade 

Literature 
i A.S.T.E. News 

Hydraulics Press Work N.E.W.S. in Industry 
Metal Processing Quality Control Andygrams Gadgets 
{ Fundamentals of Tool 

Plant Layout | Textile Engineering Tools of Today 

Plant Management ] Welding Good Reading Reviews and Previews 
} Special subjects or features | would like to see in THE TOOL ENGINEER: 
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Company Affiliation Title 
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HIGH SPEED PRECISION LATHE 


for Rapid, Accurate Work in Tool Rooms, 
Laboratories and Development Departments 






fs 
ft 


The problem today is to produce parts to 
exacting close tolerances at low cost. The 
DV 59 Hardinge High Speed Precision Lathe 
eri \lalamaclilelileliiimelmelaalco(aMelile 
speed together with rugged construction so 
necessary for lasting precision. Simplicity of 
operation enables relatively-unskilled opera- 
tors to produce parts to close limits. 

Optical accuracy is now necessary for indus- 
try generally — that is why the Hardinge 
Wlelge (tal to Melale MelgeltlileMs(-1-1 Me (ol 7-11] Mo\-te Mae liE 
struction, standard for special accuracy lathes 


HARDINGE BROTHERS, 


- = 


—/ 


= 


‘ oie 


for the optical industry, is now featured for 
Hardinge precision lathes. Write for Bulletin 
DV 59 which presents full particulars about 
this greatest advance in precision lathe con- 
struction. 


SPECIFICATIONS 
1” collet capacity, 9° swing, 17” center 
distance, 8 spindle speeds up to 4000 r.p.m. 


INC., 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE’ 
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HOLEWAY Processing 


produces 90 engine 
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The NATCO HOLEWAY Processing Machine illus- 
trated at the left produces 90 engine blocks per hour 
with only one operator. It automatically advances 
the engine blocks from station to station, clamps 
and unclamps them in each position, and synchro- 
nously performs the operations at all stations as the 
blocks travel through the HOLEWAY Machine. 
The blocks are then automatically ejected onto a 
roller conveyor at the completion of all operations. 


Join the trend to automatic handling... 


WRITE TODAY For New IIlustrated Book! 


How NATCO automatic Processing 
Machines speed productive capacities 
of both machine and operator is de- 
scribed by actual case studies in a 28- 
page circular. It will pay you to write 
for one of these illustrated circulars 
to see how you can improve your auto- 
matic handling methods. Specify 
NATCO Machine Circular No. 145-T. 


The NATCO HOLEWAY Machine illustrated here 
involves 19 stations and is arranged to complete the 
following operations: drills 23 holes ranging from 
3.16” to '.”; combination drills and countersinks 
one 7 16” hole; countersinks 14 holes ranging from 
3/16” to 12”; taps 15 holes ranging from *,” to 
7 16” tap; drills 19/32” diameter oil gallery hole 
clear through engine block in 12 successive steps; 
taps oil gallery both ends *.” pipe tap. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, IND., U. S. A. ® Branch Offices: 1809 Engineering 


Building, Chicago © 409 New Center Building, Detroit © 1807 Elmwood Avenue, Buffalo * 2902 Commerce Building, New York City 








MINIMUM NUMBER OF CONTROLS — 





motion eliminated — ops r fatigue reduc 


efficiency raised 


SIMPLE TO OPERATE — control of spi 


movement concentrated Singie iever a 


~ 


nite aid to prodauction 


UNUSUALLY RAPID SET-UP —chan 


ge 
made quickl doubly, wrtant for st 
run or second operatior k 


i 


HIGH PRODUCTIVE CAPACITY — obtaine 


simplified controls, ra set-up, wide sj 
range and ample power. Write for copy of 
book on Wire Feed Scre Machines. Brou 
Sharpe Mfe. Co.,. P ( i Bono 














No. 2 Wire Feed Screw Machine shown, 
with Silent Stock Support. Two other 
sizes, Nos. 0 and 1 also available. 







FOR ANY 
TYPE, SIZE, RANGE, OR 
STYLE OF GRADUATION 


SEE NEW STARRETT 
DIAL INDICATOR 
CATALOG “E” 


THIRD EDITION 
WRITE FOR YOUR COPY 





THE L. $. STARRETT CO. - ATHOL - MASSACHUSETTS - U.S.A. 
World’s Greatest Toolmakers 


STARRETT 


PRECISION TOOLS © DIAL INDICATORS ¢ STEEl. TAPES * GROUND FLAT STOCK 
HACKSAWS ¢ BAND SAWS FOR CUTTING METAL, WOOD, PLASTICS 
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How HEADWORK 
did away with MUSCLE WORK 








HYDRAULIC SPINDLE CONTROL 


Eliminates Effort... Speeds Production 


When Gisholt engineers applied hydraulic power to con- 
trol the spindle, they took still more muscle work out of 
turret lathe operation. 

What were operating levers are now simple control 
levers. No effort is required to engage or to disengage the 
forward or reverse multiple disc clutches or to apply the 
spindle brake. It’s all done with hydraulic power. Stopping, 
Starting or reversing the spindle is as easy as pressing 
buttons. 

And gear shifting, too, is now effortless with the hydrau- 
lically operated Gisholt Speed Selector included as standard 
equipment. The desired sequence of speeds for an entire 
operation can be indicated by numbered pointers. 

Saving time and effort is the only way to cut Costs on your 


machining work. Write for complete information. 


















GISHOLT MACHINE COMPANY 


1245 East Washington Avenue + Madis 3, Wisconsin 


Look Ahead... Keep Ahead... with Gisholt 
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ATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES 








Some examples of what can be done 
with Whistler Adjustable Dies. Work 
in practically any type press. 





ADJUSTABLE DIES 


~ in unlimited 


combinations — 


_ To Pierce Holes of any 
diameter from 1/32" up. 


To Perforate Special 


Shapes. 


To Notch Corners. | 


Save production time and reduce product costs 
by having Whistler punch and die units in your 


tool room. 















WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 


duction advantages of 
Whistler Adjustable Dies. 


February, 1947 


Whistler notching dies, group dies 
and standard units are especially 
adaptable to combined use in the 
same set-up. Continued re-use in a 
variety of arrangements quickly 
writes off original investment. Rea 
son enough for their expanding pop 
ularity with hundreds of America’s 
best known manufacturers. 


Now available from stock in a range 
of diameters up to 3”, shipment can 
be made the same day your order is 





received Special SIZES, shapes, notch- 
ing and group dies are made to 
order in a few days. 


You get production economy plus 
precision perforating in practically 
any press with these Whistler dies. 
Set-ups are easy and fast. No special 
tools required. Heavy duty series 
easily pierces 14” steel. All parts inter- 
changeable. Tolerances maintained 
to .0002". There are many other ad- 
vantages. Get in touch with Whistler. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 


















Smoothly...Accurately...at Lowest Cost ‘ 


Youu NEVER BE LEFT IN A HOLE... 
if you use Morse Reamers on every reaming job 
you have. In whatever type you need, Morse 
Reamers will do the job to your tolerances... 
smoothly ... quickly ...and keep on doing it time 
after time, far longer than your usual expectations. 

For Morse Reamers are made to last... and 
last... and last. Like all Morse Tools, they are 
made to deliver the greatest number of cuts under 
proper working conditions . . . that is, when ade- 
quate metal is left in the hole to enable the Morse 


REAMER to make it go 


... A OW Woes 
Gut Reaming Go’ 





Reamer to perform as it is designed to perform. 

All types of standard Morse Reamers... and 
special reamers, too...are available through 
your Industrial Supply Distributor. A few of these 


types of Reamers are shown on the facing page. 
In addition, Morse makes drills, cutters, taps, dies, 
and special tools which, like Morse Reamers, 


will never leave you in the hole. Ask your Industrial 


Supply Distributor to get you the Morse recom- 
mendation that will give you top reamer perform- 


ance on your particular job. 


The Tool Engineer 
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Accuracy, Quality, Uniformity: the MORSE Code of Cutting-Tool Manufacture 


“L TWIST DRILL | 
ish 

~. & MAGHINE 
J COMPANY 


The Original Manufacturer of Twist Drills 
NEW BEDFORD, MASSACHUSETTS 


NEW YORK STORE; 130 LAFAYETTE ST. @ CHICAGO STORE: 570 WEST RANDOLPH ST. 
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@ SAN FRANCISCO STORE: 1180 FOLSOM ST. 
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SIMPLE CONSTRUCTION + EASY TO OPERATE + FACTORY TESTED 


To unde rstand the Operation ot the “Acorn’ Die, one should see it in 
relation to the “Acorn” Die Holder as pictured at the right in sectional 
view. The feature which makes the ‘“Acorn”’ Die so convenient and accurate 
is the manner in which the four prongs or threaded lands are compressed 
when the holder cap is screwed down onto the holder. As all bearing sur- 
faces on the holder and die are ground to insure correct alignment and 
accuracy, even pressure is brought to bear on each of the prongs simulta- 
neously so that they all adjust equally and concentrically. This is done 
quickly and automatically by ughtening the cap and turning up the lock 
nut. No other adjustments are necessary. 

A positive adjustment to size can be obtained by using the threaded 
plug which comes with every “Acorn” Die. This plug has actually been 
threaded by the die in which it is shipped and has been carefully checked 
for accuracy. Thus, if it is used as a setting plug, accuracy of the set up will 
be assured. For close to shoulder work, quick change over of jobs, accurate threads, 


pec tT) ae 1c rn-° Dn lo your / cal Gree nfield Distribute r, 
“ ” . 
HOLDERS ADAPT stcom Dees FOR ANY MACHINE 


Regular ‘’Acorn”’ Die Holder with longi- 
tudinal float which allows the die to 
follow its own lead independent of any 
lag in the machine. This holder may be 
used on practically all automatic screw 
machines and any other machines which 
provide for automatically reversing the 
die or rod at the instant when the de- 
sired length of thread has been cut. 


j 


RELEASING 


Releasing ‘‘Acorn’’ Die Holder, while 
suitable for all machines, is especially 
recommended for hand operated ma- 
chines. The improved clutch mechanism 
allows the holder to be released with- 
out shock. 


The ‘‘Acorn’’ Die Adapter permits the 
use of ‘‘Acorn”’ Dies with existing round 
die holders. It consists of three parts, 
a Cap to hold and adjust the die, a 
Lock-Nut to secure the adjustment and 
a Body. The shank fits round or spring 
die holders of corresponding size. 


OUR “GREENFIELD” 


DISTRIBUTOR FOR oi 
i 12 PAGE “ACORN” DIE BOOKL 


A Few Facts You Should Knew 








LOCK 
HOLDER 
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“ACORN” 


6” 


ADJUSTING 
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AP and DIE CORPORATION - Greenfield - Massachusetts 
end its New Haven Division The GEOMETRIC TOOL COMPANY 
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A recent survey of industry shows that 
' new methods and new machines are highly 
important factors today in obtaining 
increased productivity. 

This is particularly true among users 
of Baker Machines—because every 
Baker is designed to make it easier for 
the operator to produce more in /ess 
time with /ess effort! 

By combining operations and 
reducing work-handling, Baker 
Machines offer the right set-up for 
greater production and improved ac- 
curacy. Baker units are highly flexible... 
can be adapted to a wide range of 
operations including single or multiple 
spindle drilling, boring, reaming, 
counterboring, hollow milling and 
chamfering. Send us details about your 
job-problem. We'll be glad to show 
you how a Baker Machine will help 
i= you beat rising costs with an upswing 
in productivity! 


@ Here's multi-operation 
ic Pe performance that results in 
: high production! This ex- 
(|! i¥i\ 4 ample shows a Baker 316HO 

a oe y Vertical Hydraulic Feed 
and 7%AA_ Horizontal 
- rs Units in combination with 
(15 $ ] Multi-Spindle Tap Unit 
| ‘ around power index table 
o\_ “2 for multi-operations at one 
a chucking of part. The work 

isa gearcarrierin malleable 

a iron, handled as shown by 
blueprints at left. 
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SURFACE 


Grinders 


Cutting 


itic hydraulic 


sturd extremely accurate, hea 


ilt for many years of dependable ac: 


wdraulic feeds are available. Mad 


12 x 2 x 60 Also ; , j 
tified ty pe BB 











.get the Best Machine 


There’s a Thompson for Grinding 


every Flat Surface or Contour 


Address Dept. 16 


TRUFORM GRINDERS (Crushed Wheel Form 
Grinding) Thompson Truforming Grinders are 
completely engineered units with two crushing rolls 
permitting practical production of precision flat 
form contours for the first time. Standard machines 
for forms up to 6” width available. 


TYPE F A sensitive, high speed tool room and 

< production surface grinder. Hand and hydraulic 
feeds to head and table. Precision table ways; 
double length box bed; 6” x 10” x 18”. 


Thompson 
SURFACE 


Grinders 


THE THOMPSON GRINDER COMPANY, INC. 
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i ee SUPER 


Good news for production men! You can get quick 
delivery from stock of Super Carbide Tipped Milling 
Cutters designed especially for cutting cast iron 
Available in all standard sizes. these cutters incor- 
porate up-to-the-minute design improvements that 
cut costs, speed production and improve finishes 
For the extra toughness and efficiency of carbide 
tipped mills plus the advantages of Super Tool 
engineering and design combined with surprisingly 
low prices . . . specify SUPER Carbide Tipped 
Milling Cutters ... and see the difference! 


Carbide Tipped Jools 


at | 
71650 Hoover Rd., Detroit 13, Mich. 5210 San Fernando Rd., Glendole 3, oI. 
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Editorial 








(ne Answer 


A NEW AND UNHEALTHY philosophy has crept insidiously into the minds of 
r many of our production workers. Boiled down to simple and understand. 
able terms. this new doctrine is but a variation of the old fallaev of “gettin 


something for nothing.” The only lithe rence 1 that today more than eve before 
applications of this thinking are beginning to destroy our standards of livins 


to eat into the very core of our economiuc svstem 


W hat is this evil thing. and when did it start 


Last summer. one of America s largest mass manutacturers reported, atter con 
siderable research. that labor efficiency in this company s plants was down about 
twenty per cent. This was a trend that had been growing since early in the wat 


Without comment, a study of statistics will provide the answers for the 
“what” and “when” of this evil. But what we should be concerned with here is 
“why and “how ... why it deve lope d. and how are we going to combat it. The 
reason why we must seek carefully the answers to the latter questions is that 
there has been not the slightest indication that the trend in productivity pet 
man-hour is on the upgrade. 


Some observers are inclined to attribute the present state of low worker pro 
ductivity to a general restlessness which. they say. is the result of the aftermath 
of the war. This may be partially true. But more realistic observers lay the blame 
on subversive and outside influences that are deliberately and with ealeulating 


cunning trving to sabotage our whole economic and industrial svstem. 


As a matter of fact. no one knows definitely all of the reasons behind the 
declining productivity per man-hour among workers. The elements mentioned 
are certainly contributing factors. What we all know. however. is that something 
must be done to remedy the situation if we are to continue to raise our standards 
of living ... if the American enterprise system is to continue to provide for 


t 


its workers the highest pay. best living conditions. shortest hours. best working 


environment and maximum happiness 

National surveys are conclusive and convincing og at least one point: that 
production workers can be influenced by management's educational efforts as 
well as by those of other forces. It follows naturally. then. that it should become 
managements responsibility. and incidentally, the responsibility of manage- 
ments key men. to lead its workers out of the wilderness of low productivity. 
lool Engineers. being the important representatives of management that stand 
at almost dead center between management and the workers. should play a vital 
role in this important educational effort. 


fool Engineers are in a position to render a great service to this cause 


because this job can't be done by high-sounding preaching. Mere words are 
empty. It must be done by example. Every department of management must 


be geared to guiding and directing to showing graphically to every worke 
the simple and basic economic fact that he cannot possess that which he does not 
produce. Reduced to simpler language. “he cannot have his cake and eat it too. — 

Idleness and low productivity are the breeding crounds for unemployment 


Honest work and high productivity are the parents of jobs. Each time the cost 
of an item is raised by idleness and low produc tivitv it means lower real wages 


and. hence, less purchasing power. 


Show the worker these things which are as basic as the steel in a lathe 
as American as apple cider, and he will recognize his duties. fulfill his mora 
obligations and assume his economic responsibilities. Because he. 
(merican. 


too. Is an 


But remember: show him in a kindly way. patiently and adequately. Don't 
just preach! 








President 
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By Fred M. Bart 


Tools and Techniques for Truck-Trailer 


Production 


He I i 1ASI 1 expansion, and extensive improve 
I ments of p ction facilities, at the large Los Angel 


plant of the Fruehauf Trailer Company of California, present 
many very teresting changes in plant layouts, equipment 
andl method lhese changes are now at a point where they 


may be released for publication with the three main pro 
luection line fie Stainless Steel Trailers, NPS Trailers 
narrow pressed steel Irames tor stake and rack bodies) , and 
tluminum-panelled Aerovan—described with varying degrees 
f thoroughne This article, then, will deal with operation 
equences, witl ome coverage of the manufacture of the 


i recn i ‘| pecial inits 


While continuity of movement, from 


rhe proces I! 


g operation to another, is a 
or factor in the speed and efficiency of 
ection, it is not necessarily the most 
mportant part of the fabrication scheme 
While there can’t be much diversity of 


wthod in moving such large units, from 


one work station to another, a most intet 





ng study ts presented by the diversity 
Mr. Burt ind efficiency of operations at these work 
stations (stationary and moving); e.g., the feeding of sup 
plies and subassemblies; the tools used to do the jobs; and 
the total coverage of working areas by rail, monorail system, 


ind auxiliary line 





FIG. 1. The machine shop, equipped with about 50 machine tools of 
various types, where machined parts used for the trailers are fabricated 


FIG. 2, below. Natco 16-spindle hydraulically operated multi-drill, used 
to drill six holes in brake drums. Air operated chuck is self centering 





Straight Line Flow and Continuity of Movement Are 


Vajor Factors in Speed and Efficiency of Production 


Most of the production is centered lant’s 
building which, with recent additions, is 1171 ft. long 
east to west. and 17] ft wick or ove LS 00 sq. Tt 
manufacturing and storage spact nae ot he Aerova 
line runs nearly the full length, close to the th wal 
the NPS line runs from east to west. past 
aisle and adjacent to supplying departme It end 
midway, when the stainless steel line start 

The supplying departments (see Figs. 1 & 2 fro 
east to west, with an outside platform p ° a rail 
spur, and include cutting and oxygrap! iterial st 
age and fabrication, main tool crib, machi op, jig a 
nxture department, woodworking department ompress 
and transformer rooms veered stock 
well, and an open dock sto ye area 


Start of Narrow Frame Production 


Narrow frame produc tol st ts i old 
fixti res, side by side w here the nea tr = 56 
and smaller parts are welded and riveted t Ny; 
are work stations for subassemblies. 1 
overhead by two, 2-tol oist [ Cl I 


monorails 24 ft. apart 





Parallel and adjacent te 
earrv four. 3-ton hoist bridge cranes. 40 f Next 
In this account of truck-trailer production at the Frueha 
Trailer Company of California, Mr. Burt is to be highly comp 


mented for the remarkable pictorial sequences which. with the 
captions, are almost a story in themselves. Pt 
A. R. Hromatka of Los Ange 











FIG. 3. Start of operation of the NPS (narrow pressed st frame pr 
duction line. Note the bridge cranes 
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4. No. 10 Chicago Pneumatic Squeeze Riveter, with attachment fe 


hing holes in chassis side rails 


er the Aerovan line, is another 24 ft. span carrying 


nes with seven, 3-ton hoists. Interlocking devices Le 
hes—allow the movement of hoist carriers from cranes 
ne line to those in the adjoming line. Cranes, hoists and 

‘ carriers see Fig. 3) are all electrically operated 
Budgit Metcoy, and Yale & Towne hoists are used 


Portable Tools for Hole Punching 


Holes jor rivets to 4)” diameter are punched in the frames 
portable tools, and the rivets are also squeezed by using 

ne type of tool but with different punches and anvils 
This highly satisfactory innovation (Figs. 4 & 5) consists 
f No. 10 Chicago Pneumatic 34-ton Hydraulic Squeeze 
s. These riveters have adjustable pressure with a 
000 psi maximum low pressure which is built up by a 


ost in the hydraulic power machine, for the final 


The 382”. to 36” wide narrow frames move on to two 
ble weld fixtures, through the trussing station, fifth 
ee] assembly station; then, leaving the overhead mono 
ls, each unit is placed upside down on a roller conveyor 
80 ft. long. This carries them, slowly, for the installation 
axle assembly, tires, springs, tire carrier, wiring and othe 
nits These subassemblies are made up in areas alongside 
e work stations where they are applied. The last assembly 


be added, before coming off the convevor. is the gravity 


FIG. 5. Squeeze riveter used to assemble hanger fittings to side rails 


Note the poised swivel, for balance 
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rs nderconstruction. This unusual torsion rod spring 


nates leaf springs and to good advan 


With wheels ai tires attached, after hoisting from. thx 
f the nvevor, and turned over to rest on its own 
ee uri | ! dolkes the chassis 1s moved along DN 
First. the steel floor framework. whi 
en tal ed on nearby jigs including the twin 
rhe " ng igs s attached to the chassis 
The wood rk ind other parts of the stake and rack 
it bed bod s next apphed see Fig 7. While produc tion 
ontinuous essive units may differ, or there may be 
several of the same type. Inspection on this line (and thi 
thers to be . ed later) is progressive, with an inspecto 
ss ‘ t ‘ ber ot operatror sequences which he cat 


Straight Line Flow Predominates 


Furthe ‘ the same straight line flow and past a 
nort south aisle, and adja ent to a side assembly, 
ire s the first stainless steel trailer welding fixture. See 
| 8. Here the four wheel and tire, torsion rod springing 
ind ross membe nderconstruction assembly Is prepared 
ul ved into one end of the fixture, shown in Fig. 9 
| e pre-tabi ‘ stainless steel sides are pi ked up, moved 
and | erec nto place with bridge cranes and hoists 
The stainless steel sides, and tops and front ends used 
» complete the trailers, are manufactured from extruded 
shapes by the | ird G. Budd Mfg. Co Philadelphia 
sing the same shot weld resistance welding process how 
sed at these Fruehauf welding stations. They are shipped, 
1) sets t ondok ind nloaded into storage stacks wit! 
1 10 } he self-propelled General Super-Crane 
Fror vere the ire loaded as needed, two sides, for in 
stance t t onto a special \ frame, four wheeled 
iDbe tired ti te towing to point of use hy one of the 
pla to 
After positi ry the various parts ol these trailers, and 
impli ther novably into precise location, the work 
n the thre e welding fixtures is principally that of 
making thousands of “shot welds.” These are applied in 
mal positions t variety of hydraulie ally operated, Pro 


mpany Hydro-Booster resistance welding 
inits with General Electric controls. This shot weld process 
s the same as that sed by the Budd Company in. the 
nsti ctiol 0 railway coaches 

With its high tensile strength of 150,000 Ibs. psi, an 
assembly of stainless steel parts, jomed by malleable 
rivets, will not maintain a proper strength at the points of 
jointure. Rivets that have a commensurately high shear 
alue are too hard to be driven, and ordinary spot welding 
inadequate for joiming stainless steel. The more 


apid shot welding provides adequate strength, msures unl 


FIG. 6. Torsion rod springing unit assembled with an NPS chassis on the 


roller conveyer line. Frame is moving upside down 












formity, size and shape of the welds, and provides prope 
controls to maintain the uniformity, even though the welds 
are hidden 

Pest welds are first made, joining small pieces of stainless 
steel of exactly the same thickness as those to be used in 
all of the production welds. The same machines are used 
with the settings for tip pressure and current, with the ele 
trodes conforming to recommendations of the “Shop Stain 
less Steel 18-8 Welding Chart.” See Table I at end of article 
Then these pieces are tested on a Vickers Tensile Tester 
(Fig. 10) to make certain that the machine setting and oper 
ation is such that the resultant weld strength exceeds the 
pull required to shear the welds 

\s the production welding progresses, the strength of 
each weld is recorded at a G-E Thyratron Control Station 
Phe recorder draws a line on a paper tape, and the length 
of the line indicates the strength of the weld. There is one 
line for each weld. If the line is too short, the weld is 
weak: if too long, the weld is over-sized or possibly burned 
With any material departure from the proper length. the 
recorder causes a bell to ring when, if a new setting ts not 
made promptly, the current is automatically cut off 

Besides the main sections, the upper coupler and supports 
CTOSS members and other parts are placed and fixed: then 
welding can proceed in several places, using different guns, 
variously hung from overhead and easily moved to the 
proper welding positions. Some of the guns are hung from 
Thor balancers. While one man is welding the outside (see 
Fig. 11) others operate inside. The front section is welded 
to the side panels with two Progressive Welder Company 
(C-type guns, the largest deep-throat guns ever built. See 


Figs. 12 & 18 


Height Adjustable Platforms 

In the second fixture, ten, hat shaped section stainless 
steel floor stringers are installed, with each one welded to 
the cross members. See Fig. 14. In the third assembly fix 
ture, the roof is shot welded to the side and nose sections 
Outside welders work from side platforms and a removabl 
front end platform. See Fig. 15. For inside work, a long 
platform, height-adjustable and carrying a welding unit on 
a track—Fig. 16—is run into the trailer and adjusted to the 
working convenience of the welders 

After leaving this station, a strong, lightweight, aluminum 
lining—Fig. 17-—finishes the interior from floor to roof, held 
by serews inserted in each vertical upright. This is further 
insulated, as shown in Fig. 18, for refrigerator vans. This 
easily replaceable lining provides a maximum protection for 
both cargo and the load-carrying side sections of the unit 
Hardwood floor boards are installed between the ten 
stringers, and fastened to cross members with special steel 
screws. Outside, a special fixture holds the full length rear 
doors while the hinge pins are installed, with no lost time 


FIG. 7. End of stake and rack (NPS frame) production line, showing 
nearly completed units. Compressor and transformer rooms in center 
background 
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FIG. 9. Underconstruction, and one 


welding fixture. Progressive 


unit, shown suspended, in the background 


for a tight, waterproof fi 
trailers are about ready 


less steel doesn’t need a 


trailers are produced in t] 
The Aerovan production line 
two trailers per hour, is the 
ft. wide north of the center 
working stock and parts 


assembly jigs with their 


is the main frame jig, opposite 


members 


The main frame is picked 


moved to one of the ty 
further welding and _ installation 
effected. Then, the chassis 
axle and spring assemblies are 
formed in crossways tra\ 


piping and wiring comes fron 


Accessories Assembled on Conveyor 

The chassis is then place 
to be pulled along slowly by 
While traveling about 130 
acquires certain supports, 
other (minor) parts. Each of these part 
storage and _ pre-fabrication 


sprayed on in a drum and 


Fig. 21 


FIG. 8. Stainless steel trailer underconstruction 








in the first shot 


stance weldinc 
; 
itions r 
Os ‘ stall 
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capacity of 
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d drag chain 


OI tne chassis 
tubing and 


es from lateral 


tance, paimt is 


as shown iT 


ady for placement 


in first welding fixture. Members have been located and clamped 
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G. 10. Bob Gurney, Stainless Steel Welding Inspector, testing shot 
welds, rear cross-member reinforcements, on a Vickers Tensile Tester 
Required pull, for these members, is 9000 Ibs 


\t the end of this double roller 
geniously hoisted and turned over, as shown in Fig 
» be set evenly on its wheels and a fifth wheel dolly A little 


conveyor, the chassis 1s 


I” 


il ‘ on, the trailers are centered up over a floor drag 

which travels, in a slot in the cement floor, at the 
ite of 14 inches per minute rhis speed suffices for the 
resent production of two Aerovans per hour. An attaching 
xture hooks on to the chain and to the front end of the 


| 


fth wheel dolly 
All Welding Done in Jigs 


Moving through the Skeleton Department (Fig. 23), front 

d rear end frames and sides and tops are located and 
ped to the chassis, and then are welded to it. Rear doors 

e also attached. All of the framework is assembled and ars 

elded into form on several jigs alongside the line 

he Aerovan frame is cleaned manually, as required, with 
d paper and solvent, and then moves into a 40 ft. long 
ft. wide and 12 ft.-8 in. his 


gh Acme chassis spray booth 

G. 12. The front end positioned in No. 1 welding fixture. Two huge 
leep-throated guns can be suspended above, one on each side. Oper 
ators stand on elevators to reach different levels 


seem amet 
ee 


ieee 


ail 

Z 
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FIG. 11. Shot welding, on the outside of trailer assembly, in Fixture 
No. 1. The guns, hung from balancers, are provided with varying 


throats and gaps for welding in many positions 


mulit by Aeme Associates. Ine.. Los Angeles Iwo. 20 ft 


long iter 


wash units on right and left sides, in staggered 
rangement, pull out the off-spray of chassis paint. Each 

t is exhausted with a master blower having a capacity 
of 32,000 cfm at 1% inch static pressure, and 125 fpm aver 
ige face velocity across the working areas 

Be yond the booth, the trailers pass between two elevated 
platforms, shown in Fig. 24, where the upper panels of 24 
ST Duralumin are attached and the rolls of roofing sheet 
one to a trailer) are hoisted and then unrolled on the roof 
framework. Panel work is also done from floor level while 
the hardwood flooring is being installed between the string 
ers, the same as in the stainless steel trailers 

This work continues through an open area; then the 
trailers pass again between elevated platforms where a 35 ft 


lowered on to the roof to compress and 


s 


suspended on each side from the jig, are 


att hed to the chassis and tightened with rat hets The root 


3 gun, manufactured by Progressive Welder Com 
pany, Detroit, is one of the biggest resistance welding C-type guns 
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«@ ~~ 9s ae ee, 
Mat) — 1 
is then nailed down. Next, side molding is attached with 


screws, and the front and rear caps and decorative wings aré 


positioned and attached with molding, bands and screws 


Spray Booths Adequately Hluminated 

About 180 ft. further on is the finish spray booth, wher: 
travel side doors are hung, together with other outside 
work; then, the Aerovans pass between cleaning scaffolds 
where workmen clean off rust spots and other blemishes 
with sand paper and emery cloth. All surfaces to be painted 
are wiped clean, with cloths soaked in a special solvent, to 
obtain complete cleanliness. A similarly applied bath of a 
special acid has an etching action on the duralumin to pro 
mote adherence of the primer coat 

The finish spray booth, also designed and built by Acme 
Associates, is 75 ft. long, 18 ft. wide, and 18 ft. 10 im. high 
with 10 ft. wide openings. See Fig. 25. A fast-drying, 
reddish-brown, flash primer is first sprayed on, followed by 
two synthetic cover coats in the colors specified. The trailers 
are disengaged from the chain for most of the side and top 
spraying of primer coat 

For front and back end spraying, the spray painter rides 
a double ladder, joined at the top in “A” shape and mounted 
on wheels to be pulled along by the chain. At each end are 
stationary, grillwork platforms, with sets of swinging plat 


FIG. 16. Inside welding in Fixture No. 3. The resistance welding unit 
runs on a track on the adjustable height platform which projects from 
a heavy dolly outside. The dolly, in turn, runs on a lateral track, and 
can be moved to other trailers. 





FIG. 14, at left. Trailer in second fixture, show 3 the floor stringers 
shot welded to the cross members. Af right in same photo, workers are 
insulating a “‘reefer,”’ or refrigerator van 


FIG. 15, above. Welding the tops of the sides. The gun in use is a Pre 
gressive scissor type gun, with a C-type suspended e by. All guns are 
suspended on spring balancers. Knu-vise clamps hold the work during 
welding 
forms above. on two levels and on ea f the space 
occupied by the trailers. See Fig. 26. The | ee coats, whic! 
can be applied in 45 minutes or less é total of about 
2% gallons of paint 

The booth is illuminated by sevent ( tt incandes 
cent lamps, 28 on each side and 14 on t vith the light 
beams passing through wire glass window ence, no off 
spray can settle on the lamps. Deposits the insides of 
these windows is easily removed by wip vith a solvent 


impregnated cloth 


Off-spray is removed from the work the boot] 
by a strong downdraft throug! the 5 ft e orill. running 
lengthways in the center of the floor. The booth is divides 
into three, 25 ft. sections with the downdraft in each pro 
vided by a heavy duty blower with a 46,200 cfm capacity 
at 1% lbs. static pressure. With a trail n the boot} 
there is an average 150 fpn downward tact elocits 
All Off-Spray Eliminated 

After passing downwards through the ¢g the off-spray 


in each section is pulled to one side, past the edge of th 
booth, and through a tunnel. It then pass« » through a 
strong downward directed water spray from nozzles in a 
horizontal pipe or manifold, then up over the top of a steel 
water curtain, down through another water spray, and 


finally up through eliminators where the ast vestige ot off 


FIG. 17. Attaching the inside aluminum lining with special screws while 
the hardwood floor is laid between the longitudinal stringers. 


| 
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FIG. 18. Closeup of reefer interior, showing application of insulations 
and plywood inner lining. This will be a refrigerator van 

FIG. 19, right. Start of the Aerovan line, showing subassemblies in the 
main frame jig. Tumble jigs shown in background. Laterals in the over 
head tracks permit hoist carriers to move from craneway to craneway 


rav is eliminated. A duct runs from each set of elimina 
ors to a blower from which a 40 x 52 inch duct leads up 

rough the roof. The water. washing off spray out of the 
exhaust stream, carries it down into a 2200 gallon tank fon 
ecirculation 
Paint Particles Precipitated 

At the start of operations, the tanks full of fresh water 
if about 44 lbs. of deflocculant 
mpound, with a subsequent addition of 4 Ibs. per eight 


each given an addition 


uur working day until the condition of the water requires 

lraining and fresh start. When the particles of paint are 
ashed out of the air and precipitated into the defloeculator 
olution in the collecting tank, the oil and resinous vehicles 
e readily emulsified and the pigment thoroughly dis 
ersed 

In other words, the flocculent masses (aggregate or con 
pound masses of particles) are separated into non-flocculated 
masses or particles—i.e., reduced to what is supposed to bi 

molecular state of subdivision. Therefore, they cannot 
leposit on the metal walls, and the cleanliness of all parts 
of the water system is thus maintained 

Water is recirculated through the washing units by three, 
165 gpm pumps at 65 ft head, driven by 15 hp motors, and 


FIG. 20. Springs and axles, at left and adjacent to the Aerovan chassis 
to which they are attached. At right is the start of the power driven 
conveyor on which additional units are added as the line moves 
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ocated in pits. There are also three cleanout pits with re 


movable wrt covers. For fire protection in this (and the 
ther two spray booths. there are two rows of sprinkler 
eads overhead also hand operated foam tvpe extin 

vuishers at severa onvenient points for use im case of pos 
} hires of ectrical origin 


\ few feet past the finisl spray booth there Is a pat 


ak gf Ove! Fig 27 iQ ft long 1] ft. 6 in. wide and 
16 ft. high. While originally designed with doors on each 


end, these created considerable inconvenience, which was 


inated by resort to a heat seal at each side of both ends 
Hot an nder | pressure, is introduced into the vertical 
cts at each location. From narrow slots on the inner edges 
of the ducts, the hot air is projected at an inwards angle 
towards the center line where the two sheets of hot air meet 


form a V, with the apex pointed inwards. This hot seal 
tops the outward travel of hot air so that while room tem 
perature prevails outside of the dryer the desired baking 


heat is maintained insice 


FIG. 21. Acme special water wash spray booth for wheel and drum 
painting. Complete elimination of off-spray from exhaust stream in 
water wash unit obviates need of exhaust duct which could not be used 
due to overhead crane travel. The heavy, upper, counterbalanced roller 
is raised to allow rolling wheel on to the lower rollers. The rear roller 
motor-driven, is controlled by either of two treadles, in the front at 
right and in the rear at left. A hand, lever-operated ejector between 
lower rollers pushes wheel out when painting is completed 
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FIG. 23, above. End, side and top framework assem! 
They are next moved, by overhead monorail 
Department at rear, for attaching of the chassis 





FIG. 22. Aerovan chassis at the turn-over station. Note spring and hook 
attachment at the right. This cable runs to a 2-ton hoist on a monorail 
As this side of the chassis rises the other side pivots on the attachments 
on two hydraulic cylinders. These rise to a proper height to allow the 
turned-over chassis to drop evenly on the floor on its wheels and a fifth 
wheel placed to receive it. The cable running off to the right is attached 
to a hand-operated drum to retain a too-rapid drop. All controls are 
together at the right 


FIG. 24, right. Unrolling top sheets and attaching aluminum side panels 
Operators work on platform, of convenient height, located just past 
the chassis spray booth 


Hot air is also introduced through rows of small ducts on 
each side. just below roof level, and at a lower level through 


slots in the lower edges of longitudinal ducts. Air is drawn 


out through duets close to the floor, for recirculation through 
the heater, plus a certain amount of fresh air picked up from 
outside openings. The oven exhaust fan is operated with a 


4 hp motor, while a larger blower with a 7! hp motor sup 
plies air to the indirect type heater. Four Maxon Premix, 
gas-fired burners shoot their hot products of combustion into 
refractory-lined burning chambers, around which the air to 
be heated circulates rapidly 

Phe whole operation is automatic, following predetermined 
ettings on the contro! panel. Starting with spark plug igni 


tion. the arr volume. velocity and heat input (up to 2,500 000 


FIG. 25. Acme 75 ft. finish Spray booth, built by Acme Associates, Inc 
Los Angeles. Note the large number of 500-watt lamps used to illumi 
nate the interior of the booth. Wire glass windows protect lamps and 


proviae easy cleaning 
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B.T.U.’s hourly) is maintained as a consta 


recorder controllers attached to two thermocouples, inside 
the unit. show from their charts that the a | I the heat 
for input is kept at from 270 to 300 degrees F., and that the 
temperature in the upper central part of oven is kept 


from 179 to 188 degrees | 


Leaving the oven, the trailers end up a ( p sta 
tion. After that, it is a completed end-p1 t as show} 
Fig 28 Beside the oven, another 40 ft vate Vash spra 
booth (an approximate duplicate of the cl sis sprav boot! 
shown in Fig. 29, is used for painting stake rack traile 
chassis, converter gears, and special jobs. | i large are 


FIG. 26. Finish coats being applied with Binks spray guns, of which 
there are eight. Note the stationary, and swaying platforms for con 
venient working heights. Off-spray is carried aw by strong down 
draft through floor grilles 
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Aerovan coming out of the 70 ft. baking oven 


Aerovan and Stainless Steel lines, trailers are 


€) Clie 
for modification work 

area is located the carryall and heavy 
300 ft. x 75 ft. in 


to end with a full width span 10-ton crane 


In a large, rear 


ation building, area, served from 


Equipment 
off saws, an Arco oxygraph 


The final 


heavy duty shears, cut 


considerable welding equipment welding on 


e huge carryall frames is done on a big tumble (rollover 
shown in Fig. 30. The standard Fruehauf carryalls have 
acities of from 10 to 74 tons; while larger, special units 
to 125 tons capacity, with 32 wheels 


KneSS 





roduct of the 


Aerovan Production line 


ne side of the building—Fig. 3l—is a con 
on line for converter gears and other special 


\c Thiet 


long, of the same design as 


ther side of another 


the building is 
iv booth. 40 ft 


sh spray booth. It is used for painting 
and pole dollies, and other units con 
uilding. Near it is a high speed Kling 
saw—Fig. 832—turning at 1760 rpm, which 


a 10 inch channel of mild steel. averaging 


five seconds 


in about 





FIG. 29. Acme water wash spray booth used to paint stake and rack 
assis, and converter gears. This is a duplicate of the Aerovan chassis 
ay booth. Note the staggered 20 ft. long water wash units at right 

++ 

FIC Assembly line for converter gears in the carryall and heavy 
t atic building. Note that the chassis in foreground is inverted 


mb! 


nt 


nble (rollover) jig used to weld large carryall chassis 
balanced so that the chassis may be readily rotated 
One end is adjustable 


welding positions 


ut-off Saw 


seconds 


capable of cutting off a 10” mild 


xt t § The saw, 52” in diameter, runs at 
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Automatic 
lransporters, two Automatic 3-ton lift forks, a 5th wheel 
high lift, two Automatic 1-ton forks, two 5th wheel “jeeps,” 
four Diveo (milk wagon drive) trucks, three 3700 Ib. Clark 
fork trucks, two Baker-Raulang battery electric “jeeps” and 


Intra-plant transportation units include six 


two Ready-Power gas-electric “jeeps.” The “jeeps” are tow 
inits used largely to move trailers on their own and fifth 


wheels 


Welding, in various forms, is so widely used, in the Frue 
hauf modern techniques of trailer production, that the Frue 
hauf slogan of “Engineered Transportation” could well be 
supplemented with “Welded Transportation.” 


FIG. 33. Close-up of the Kling Friction Cut-Off Saw shown in Fig. 32 
Note the heavy guard and the flood cooling used to prevent overheat 
ing. BELOW, welding chart for stainless steel 








TABLE I 


SHOP STAINLESS STEEL 


Minimum 
Weld Strength 
(Single Spot Shear) 
Pounds 


“hes 


In 


L.T., S.T. ie ie 
M.T Vase 
Ds. ° F.H.T. 


Electrode 
Diary 


Thinnest Outside 
Tool 


Thickness of 


Gauge psi 


004 13/16 160 : 10 50 
006 |: 180 ‘ 85 100 
008 200 : 160 170 
010 230 200 250 
012 260 250 300 
014 300 300 380 
016 330 350 450 
018 380 $30 
020 400 500 
022 / 160 580 
025 520 730 
028 600 880 
030 1000 
035 1280 
040 1600 
O45 1900 
050 2200 
055 2500 
060 2800 
065 3100 
070 3400 
O75 3750 
O80 2000 $100 
094 2400 16 5000 
100 3 2600 16 5400 
109} %, 2800 18 6000 
125 : 3300 20 7000 
156 $000 15/6-4 9000 
187 5000 15/6-5 11500 
208 5500 15/6-5 12500 
250 7000 15/6-6 16000 


550 
600 
700 
870 
1060 
1180 
1500 
1850 
2200 
2600 
3000 
3400 
3800 
$200 
4600 
5000 
6300 
6800 
7600 
9000 
12000 
14500 
15500 
20000 


650 

800 

900 
1050 
1200 
1350 
1500 
1600 
1750 
1900 


Norte 
*For 44 H. use L.T., S.T 


600 


Minimum 
Flange Width 
Inches 


as 
4 


my 


Lap, Inches 


Minimum 


9/32 
5/16 
11/32 


1% 
1-3/16 
114 
1} 1-11/16 
1! 1-13/16 
1% 2 
134 I, 


18-8" WELDING CHART LAB.—5D 


Inches 


w.T., 
Var eae 
FHT A” Type 


. 2.5 T >2.5T 2-T 4- 


32 


32 


11/16 
11/16 
3/4 
13/16 

Ve 

-1/16 

-3/16] 1% 
114 11. 
1-5/16 }1-3/16 
13, 41-5/16 
14 13% 
1% |1-7/16 
13 1% 
1% 1% 
2 

V% 

ly, 





See Welder’s Guide for welding procedure and for welding conditions not shown on this chart 


. and M.T. values. For 4% H., 34 H. and F.H. use H.T., V.H.T., and F.H.T 


**For T greater than .125, use pulsation welding: on/off shots (Example 15/6-4) 
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The 


" Type 


Minimum Weld Specing 


008 
.010 
012 
014 
016 
018 
.020 


035 
040 
O45 
050 
055 
060 
065 
070 
O75 
080 
094 
100 
109 
125 
156 
187 
203 


250 
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By A. E. Rylander 


Welding Fixtures for Mass Production 


Simple Fixtures and Straight Line Flow of Materials Result 
In Ease of Operation and a Very High Production Potential 


Third and Final Installment 


N 1 PRECEDING INSTALI 
| 
l a heavy weldment, 


ht line flow of material in process Yet, while a straight 


MIENTS We 


the 


discussed fixtures tor 


and advantages accruing tro 


vy be the shortest distance between two points, 1t ma 


cessarily be the short cut to mass productio1 


example, the assembly shown in Fig. 1—a front cros 
an automobile frame which, by the way vhat 


Is SOTMNE 
ariic Haged presented a numbe1 ol problems although Ol 
face of the 
le. And it was, as finally worked out 


things, welding would appear to be ve 


One problem was the output which had to keep pace wit! 


lrawing making two hits per piece and running 
t strokes 
ghs per minute or 240 per hour 
the the 


» pace with this output 


press, 


per minute—a -production of 4 completed 


And that is what com 


ated number of welders required t 


program 


As originally made, the assemblies were welded togethe1 


a considerable number of similar fixtures which, along 


parts and supplies, took up a lot of valuable floor space 
Also, the welding entailed an inordinate amount of repetitive 


and handling which, while not particularly arduous 


nee the parts were comparatively light, was nevertheless 


consuming 


For example, each operator would pick up 
call that 


d then pick up the two reenforcements, 


One ol the 
fixture. He 


locate 


them and 


ons to 


lay it in a 
and 
np them 


He would next tilt the fixture one way, weld 


ne side, then tilt the fixture in the opposite direction and 
eld the other side 


Phe 


e fixture and deposit it on a 


cr 


= = o 


welding done, he would remove the assembly from 


conveyor, after which he 











een. 
wr 





ar 
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ts for the next pr \ Ve 

ns r wit the time per unit multiphed by the 

ty I ers equired to keep pace with the press 

\ i et ‘ Tor mprovement were conmsidered with 

st in favor The idea was to have one 

il a number to do the welding onls and one 

il ‘ i al e end of the line The fixtures were 

e a continuously running chain. as shown 
matica Fig. 2 


While the assembl 


ies were comparatively hoht the Vy were 


ertheless Iky, entailing heavy fixtures. Return would 
ive to be through a trench, with the implications (1) that 
east twice as many fixtures would be required as were 


ally needed for the job (of course those returning to 
iding position would be idle and (2) that the weight 


the chain would be so great that the fixtures would have 


slide on wavs. And that would have added to design 


From Straight Line Flow to Rotary Motion 


theretore inter hangeable 


rhe 0 


In the final analysis, a “merry-go-round”—Fig. 3—was 
posed, and with this deviation from straight line flow 


problems of space, handling and required output were 


ed. As a matter of record, it was a straight line flow 
p to all practical purposes, as will be shown 
Wit this “tool,” only nine operators—one to load and 
load, and eight to weld were required to keep pace W ith 


nut. | xcept fo the loader, all were comfortably seated 


ing work; furthermore, only nine fixtures were required 


each operator, and these were exact duplicates and 


One extra fixture, carned as a 


pare served as ah emerge \ unit in case of possible break 
Operation sequences are as follows: The troughs came 


the press, in the direction of the arrows, Fig. 3, on a 


lt conveyor, and were shunted to a table immediately at 
ie loader’s right. Over this table, but not shown here. is 
nother table for accumulation of the reenforcements sO 
























































left, the weldment. Two-sheet steel reenforcements are positioned 
in the ‘‘trough,’’ clamped and arc skip welded, 
four welds to each side of the reenforcements 
“ 2 The trough is located on the fixture by the hole 
— shown at the center 

' ' \ FIG, 2, below, a proposed continuous welding 
il machine or conveyor. Design rejected because 
a = Z it entailed too many idle fixtures and required 

2 operators to load and unload 
_ > 7 in > FLOW 
' ' ’ ' <= -—_—-— 

— - a ~ = 









































1947 


February, 








27 












il antit ‘ eenforcements, sufficient for an ¢ Hy vould then swing 
tended 1 readily accessible ind pick up a new 9 
\t tart of operations, the loader Station | would pre In the meanwhile, ea 
the troughs from the table, place them in the fixtures as they one fillet weld on a vertica ne, al the he 
vassed by and positi ind clamp the reenforcements This zontal. As will be seen | the plat | e a 
would be repeated til all nine fixtures were loaded. By the exactly sixteen welds 
time the first fixt ‘ eturned to Sta. 1, all welding would who, incidentally are 
be completed inside and outside of the 
The load youl thet emove the completed assembly ( onstruction of the hixtures s! | LAN 
ind ret t to the convevor. but at the left of the station that the fixtures rock 
FIG. 3. The “merry-go-round,’* consisting of a ring running on a circular track. The work moves to the mact and away 
onveyor, with one operator loading and unloading. Eight welders, disposed in staggered position inside and tside of th 
the rate of 240 completed assemblies per hour. AA is a section through the rotor and circular track, also, the t hows tt 


BB is a similar section, but with the fixture in place and tilted toward operator No 8 
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LOAD -U 














28 


The Tool Engineer 




































































} >> 
—_ ‘ 
» al 
| | 
| — 
ck—roughly 30 controlled by a cam. As the fixtures 


pproach each station they tilt so that the work is pr 
sented to the welder in an advantageous position. Th 
fixtures straighten out as they approach the loading statior 
gh even here a slight forward tilt facilitates loading 
inloading 
So much for modus operandi With regard to the machine 
tself, it was comparatively simple both in design and con 
iction. A ring, about 18 ft. in diameter (Fig. 5) of 1 
5 steel Was made up and mounted on legs, then levelled, 
routed and bolted to the floor. Another ring (Fig. 6) made 
of structural steel—angle and channel, as shown at 
section AA, Fig. 3—and tied with cross members and pro 


ded with wheels, served as the conveyor 


Drive was through a reduction gear—shown at lower right 
Fig. 3—with the driving shaft vertical. A commercial pintle 
hain served as a belt. Sprocket teeth were not provided, 
except on the driver, as some 50 ft. of w rap obviated all 


Dut a negligible slip Takeup was by an idler on the driver 
rhe Problem of Tilt Solved 


\ fine problem was to tilt the fixtures from station to 
station—a matter of but a few feet—since the stationary 
ing interfered with the rocker arm. This problem was solved 
by providing a cam raceway, made up of two parallel strips 
of flat stock, and aligning this with slots flame cut in the 
stationary ring, partway down. See Section AA and BB 


Fig. 3 


It may be inferred that th gaps, where the cam race 


rossed the ring, would cause bumping of the fixtures as the 


vheels passed over. However each of the CTOSS members 


omMning the outer and inner ring of the convevor were pro 
ided with a double flanged wheel and these not only kept 


he conveyor “on the track” but, with 18 wheels and onl, 


9 gaps, there were alwavs 9 wheels. at least on the track 
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shows the general construction of the fixture, with the 


ace The fixture rocks on a trunnion, and the degree of 


sy a continuous cam. Fixtures are identical an 


ronaeable. FIG. 4-B, right, is a cross section through the 


| ‘ . 
n showing the Tee sections of the body and the lead-on o the 
g 


pin ws 
i ‘ oO DUmMps Spherical MeGuill ball bearing 

llers shown at extreme right. Fig. 4) easily followed 
olutions of the cam path and gave excellent service 

\ the I iblem was to provide clamps that would not 


sure exact location of the reentorcements and easy 


iatio but which would present a minimum of inte 


ference to ‘ elders. The bodies of the « lamps were there 


ade section. as shown in Fig. 4-B. A rocker jav 
to the thickness of the reenforcements, and provided 
d lead-on, not only ahened the reenforcements 
the correct location but, because of the rocking feature 


a ed pressure and pressed them solidly agaist the 


ottom of the trougl 
| bodies were made of cast manganese bronze, while the 
wkers were of hard Ampco. The cam locks were of steel 
rdened. One reason in choosing bronze for the bodies and 
vas to reduce magnetic disturbances, and another was 
luce weld spatter. The latter, however, could not be 
ly eliminated, although General Electric Company has 
ecently introduced a compound that materially reduces, if 
t does not entirely eliminate such adherence of spatter 


More Production with Less Work 


As previously. the output was at the rate of 4 finished 
nblies per minute, or 240 per hour. This means that 15 
onds would elapse, in travel, from station to station. It 


not, however, imply that each operator had 15 seconds 


ich to perform his stint. He had only a few seconds 
ind n that interval, merely welded two spots This was 
the case for each of the eight welders 


With a total of 9 fixtures—one for each welder and one 


| the loadet the merry go-round traveled at the rate of 
tes per revolution, or one welded assembly dis 
arget¢ evel seconds In that interval, too, the loadet 


id to nelamy} and unload an assembly, place it on the 


tgoing conveyor, pick up a trough and set that in the 
xture. position the reenforcements and clamp them. He 
1, ; 
ew of the speed—and by now, it will be seen that 
is fast—the reader may wonder if there wasn’t some 
esistance, by labor. to its installation and use There was 
B the ome il were asked to suspend judgment pending 
trial, and it can be reported that, at the end of the 
lay s run, the entire crew was sold on its merits 
Where, previously, the men had to exert themselves in 
I ading, Clamping tilting and other toilsome and time 
extras all of which consumed the greater part 
e time with only a minimum left for useful work—the 
t comfortably 
\s one operator put it I just sit still, pass the electrode 
‘ the oint t hzzz. bzzz and let the rest of the 
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Kven the loader was happy Sure, it keeps me humping problems. Where it can b pplied t effect 





he admitted. “But then, the motion is so easy—just rocku marked economies in space and manufa x costs. How 
on my heels—that it’s more like dancing than work.” ever, new tee hniques and appliances are nstantiyv be 
Right here high-lighted one of the most important presented, and the wise Tool Engineet e alert to su 
points in present day design of fixtures. That is, if tools are innovations 
designed for operator convenience, there will be compara For instance, automati elding heads a machines ha‘ 
tively little resistance to cost saving innovations. Make the now been developed to a point where they practically think 
machine and if neidental fixtures do the work, and vou and recent recourse to electronics brings « trol to a nicet 
will get prov biol of precision heretofore unattained. Take, f cample, aute 
Well. the ¢ case studies shown—the box assembly dis mobile frames with their bends, kickup DOX sections 
cussed in the previous installment and the cross member With all their convolutions, they can no ve laid on con 
here deseribed—can be amplified to “cover the waterfront paratively simple fixtures, clamped dow1 continuous o1 
They were osen to convey ideas, and it is to be hoped that skip welded from end to end with practica more effort 
they have served that purpose. It should be pointed out, than pressing a push butt And that es I iny ot 
howeve that a merry-go-round of the type shown will run intricate assemblies 
into considerable money. It may also be added, as an iten Until recently, automatic welding of int te tours wa 
of interest, that once constructed and installed it should not rendered somewhat difficult because the te of travel 
only return its cost, but pay an excellent return on invest the welding heads could not be closel) ntrolled wit 
ment ima ve hort time conventional, constant speed motors. W e the carriage 
Of course, the merry-go-round is not presented as some travel might remain constant, the are v gs or speed 
thing entire ‘ or novel. The pring iple has been used for up, depending on whether the irriage t tsiae 
vear especially in rubber mills making tires and simila inside corner. Now, thanks to the recently de ped variabli 
products. But, the conventional merry-go-round is usually speed motor, the rate of travel can be exact edetermine 
made up as a wheel, with a central hub, not as a circular and held constant regardless of convolutior 
conveyor where the operators may work both outside and In conclusion, the writer wishes to impr two thoughts 
inside of the ring on the minds of his readers. One, that npani making 
‘ welding equipment will extend to the prospective ser every 
No Idle Fixtures or Stations ea ey teisiel Mie etlelies of echlink ean 
possibile cooperation owarad rie OlULIO y p ) 
As shown here, the economy lies in the fact that there lems. These concerns are continually d new equip 
are no idle fixtures or stations, unless we consider the loader ment and techniques to serve an ia r-broadening field Che 
as non-productive. Output. ts speeded, not because the modern Tool Engineer will keep abreast f these develop 
welders have to work hard, but because each has only one ments through new equipment releases—or “Tools of Today 
thing to do—strike an are, repetitiously, in the same plac as we term them in The Tool Ena é hich are pub 
with the work advantageously tilted for easy accessibility lished from time to time in the leading technical publication 
And, since the work moves to the machine and away from o_o 
‘ : ° ie second thought is that war de echniques 
it, on the same conveyor, we have straight line flow to all in welding, will not go the way of surplus war material 
practical purposes that is, to have served only for the durati Rather, the 
It is not implied, however, that straight line flow—with will be improved and expanded upon to provide more and 
or without deviations—is the answer to most production better goods for peacetime use—and, it may be added: as 


moral persuasion for the preservation of peace. Tex hnology 
FIG. 5, at right, the circular track, which is made up of flat steel and voes on 
provided with legs which, in turn, are bolted to the floor 


FIG. 6, below, the rotor, made up of an outer and inner ring made 
from structural steel. The cross members are steel castings, provided 
with double flanged wheels 
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By A. O. Schmidt 


indamentals and Applications of Carbide 


‘ bd e * ; > > . 
lool Life and Rate of Production Increased by Choosing 
| ing The Correct Speed Rather than the Highest Recommended 
A 


I 


\ OOL 1s the inverse of a heat engine W hile i W dl 


some form 1s transformed into mechani 














cal < i) chang of heat im the cal ele 
t eng * a machine t Ss su hed witl ’ 
ea engin i ( ie ool } ppied Itt W ve t of calorimete 
vower which generates heat. A machining opel ‘ } 
7a mean specihe heat of calorimmete 
( | etal and thereby produces the desired result 
} , d change of temperature 
action becomes more efhcient less heat Is Ul =‘ rte peral : 
t eat which the body. W bsorbs whe 
trie chips workpiece and tool Minin im heat ; . , . 7 a v ; 
: - . + om | rs ty Lol » > ; ' 
therefore is svnonomous with minimun powel ( 1 i Aa erie Leniperat ( 
‘ | 
"= Q w\ 
Dr. A. O. Schmidt, Research En- 
. ‘ » ‘ | final calorimeter temperature 
gineer with Kearney & Trecker I 
] 
° . . spied l enlorimetey . e tire 
Corporation, Milwaukee, Wis.. 1a vorimeter tempera 
. ° ; Si! ‘ ‘ specihc | t « can he cons ‘red stant 
taught production engineering <a an be considered consta 
at Colorado State College, Uni- n t se al i parts of the calorimeter as having 
versity of Illinois and Marquette obdta the temperature 
“ University. He also did graduate ( W « r I 
& work, under Prof. O. W. Boston, I estigatings dial rake angles in high-speed milling 
at the University of Michigan. 1 special calorimetric apparatus has been developed which 
For a period of years, he was Mechanical Engineer \ ae ae enon en 
with the Carl Zeiss Optical W orks. F 
FIG. 1. Calorimetric apparatus for drilling tests mounted on a dyna 
\i ‘ nereases mm produc tion have been achieved as mometer for registering torque and thrust simultaneously 
| A, dri B, rubber grommet; C, woodblock; D, dynamometer for torque 
improved cutting tool materials, tool design 


and thrust; E, centering pins; F, test bar; G, blades on drill for 


ating feeds and speeds, workpieces designed and 



























jitation; H, felt viation; J, container; and K, water (50 cc 
ed to facilitate machining, as well as increased 
dity and power in machine tools. Since the technique 
ing steel with cemented carbides has advanced 
idly, it is not surprising, therefore, that contradictory 
ories concerning this technique are frequently advanced 
arious quarters. To many, in the field, phenomenal 
ting speeds seem to be the ultimate answer to the prob 
of the most efficient method of machining steel. Results + 
merous careful investigations, however, do not indicate t 
extremely high speeds, in excess of 1000 fpm, will be t 
tageous. (1) ** I 
; J 
Applicable to All Metal Cutting | 
Che first law of thermodynami s can be applied to any T H 
etal cutting operation: “When work is transformed into — 
eat, or heat into work, the quantity of work is the mechani [ t 
equivalent of the quantity of heat.” In machining t 
erations, the calorimetric method has been used to deter | T 
ne power consumption at the tool. In a recent study of the T G 
ces in a drilling operation (2), a calorimeter was mounted I 
lvnamometer, see Fig. 1. Power values obtained from | 
setup, with either device, were in close agreement 
hin 1 to 3 per cent. Various metals were machined at 8 i F 
ferent feeds and speeds. Since the individual tests were 
few seconds duration, no corrections for heat losses —<< = 
} 
f ae — they did not influence results to any IC 
preciadle degree } 
In con puting the change of heat in the calorimeter the ” SST RGSS > SAT ASS t . 
owing formula can be used D | 
This paper was originally scheduled for presentatio = T T J 
t the A.S.T.E. 1946 Semi-Annual Meeting. Pittsburah | 
P NSy nia 
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permits dete ination of the relationships between cutting 
“peed feed tool angle s and workpiece materials } Phe 
power required by the tool can be measured by determining 


the amount of heat in the chips with the calorimeter There 


| neo more 


e indication of the actual power consump 


tion since nost of the heat generated in a metal cutting 
operation of nate in the chips lests conducted for ove 
three veatr prod ced very consistent results which could iv 
a iplicated t il tire Discrepan ies caused by varying 


eflicrenc ol machine tool drive motor and lubrication 


Iriction tact in gears and bearings are eliminated 


ana 
The calorimeter also has advantages over a dynamometer 
and 


n that no delicate or complicated details are involved 


the apparat tself is not affected by vibration at hig! 
ttin spec | 
\ quantit ! cistilled water 1s employed as the medium 


amount of heat generated by a combina 


tion of metatinu riction and deformation during the cutting 


operation ire run without cutting fluids. The change 


of temperature of the water imto which the chips fall is 


iasured with a thermometer 


lo obtain correct chip tem 


perature and power values, the water equivalent of the 


alorimeter and chips are determined. Cutting time for each 


test Is a hort as possible in order to minimize the heat 
losses. At the start of a test, water and equipment are held 
constant at room 

Fig. 2 graphical representation of test results 
bladed cutters used in the test 


lPrecker 2h Vertical 


diameter, were 


temperature 


lwo 
Kearne \ & 


machine (4). Cutters, 3” in 


were run on a 
milling 
tested, each with different radial rake angles 
and 6, 12, 20, 30 deg 
of SAE-1055 steel, Bhn 205, and 1 in 
held in a three-jaw chuck which was secured to 
the table so that that of the 
cutter in the direction of table travel 


neluding 30, 15, 6 deg positive, 0 deg., 
negative lest bars 
(iam. were 


its centerline comcided with 


lool Forces and Temperatures 


From the net horsepower of the cutter, as determined by 


the calorimeter, the tool forces were computed for the 
different rake angles with the formula 
hp (F x V) /33,000 
| hp s.000) /\ 


per minute 


Ww here \ 


cutting speed in feet 


This force, F. is the resultant of several component forces 
3 that F 
tive radial rake angle and decreases with the positive radial 


rake tool 


and it can be seen in Fig increases with the nega 


angle. It also shows how much the forces on a 





cutter with 12 deg. negative primary radial rake angle are 
reduced by the application of a positive secondary radial 
rake angle of 15 or 30 degrees. See Fig. 4 
FIG. 2. Graphical representation of calorimetric cutting tests 
WER PER CUBIC INCH PER MINUTE : ; 
nw r 4 - ~ vd 
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It was found that the re 
rake angle and chip cross s¢ 


value at any cutting spee 

At a cutting speed of 300 fp 
different from those at 600 1200 fp 
volume of metal removed wit inv test 
per cutting tip, the 
throughout the test Dherefore 


by a change in the cutting edge 


Heat Per Unit Remains Constant 


However. when cuttn gy at 600 Tpl 
is removed per unit time as at 500 
the power required for cutting is doubl 
chip temperature, the sam al 
cutting speeds see Fig AItl t 
done per unit time when cutting 


compared with 300 fpm, the temper 


mained the same because he wol 


twice the amount of metal. This 
much chip material to carry away twice 
amount of heat per unit weight of 
Even though heat ) jucing oO! 
done in metal cutting, it is possible 


extremely low speeds with a relatively 
} 


in the chip (5). This is possible beca 
rated slowly, and the heat in the 
into the tool 


the amount 


to flow and the workpie 
of work done is proport 

cutting speed, and most of the heat 

away with the chip because of the 


in contact with the workpiece and tool 


The average chip temperature meas 
speeds is more uniform because there 


tool and the 


heat to travel into the 


‘ 


the temperature at the cutting edge 


the chip, there is no further heat flow { 
tool. The greater amount of work » 
cutting speeds al 


time at higher 


amount of heat is carried by a corresp« 
of chips 
When the 


port ionately 


cutting speed Is Increased 
greater amount of work 


temperature increase in the tool materi 


be uniform im the tool, but 
which the cutting takes place. Conseq 


the cutting edge will reach the highe 


break down first 


FIG. 3. Tool forces in relation to radial rake 


Forces on O° rake cutter taken as 100. Points 


represent relative tool forces on cutters which had 


radial rake angle of 12 deg 


angle of (A) 15 deg. or (B) 30 degrees 
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FIG. 6. Milling cutter 10 in. diam. with 12 inserted blades at 15 deg 
positive secondary radial rake angle, with negative primary radial rake 
angle at cutting edge. By grinding different radial rake angles, see B 
in Fig. 4, at the cutting edge, the same cutter can be used on other 
materials —e.q., aluminum, cast iron, and nickel alloys 


FIG. 7, right. Optical comparator silhovettes of the cutting edge of 6 
deg. positive and 12 deg. negative radial rake angles. Upper silhouettes 
are of cutters whose blades were not chromium plated, lower ones were 
chromium plated. Cuttting speed, 523 fpm; feed, 15 ipm; depth of cut, 


0.125 Each tip has machined 21 cu. in. of steel SAE-1020, Bhn 180 


teels ane oven superior in the number of workpieces 
per grind. If t at feeds and depths of cut which stalled 


nachine when ordinary negative rake angle 


the same mall 
cutters wet The lighter temper color, shape, and 
deformati of the chips, as well as lower wattmeter read 


ings demonstrated better cutting action which caused less 


pressure it tion, and deflection in the workpiece and 
machine tool members. Calorimetric measurements con 
bined angle cutters require less power at 
the cuttn en than negative angle cutters under identical 


conaditror 


Chrome Plating of Carbide Cutters 


Chromium plating of tools is frequently recommended if, 


in a general way, even for carbide tips During investigation 
of the radial rake angles in face milling cutters several 


thousands of tests were made with cutters identical except 
for the radial rake angle. For one series of tests the blades 
of these cutters were chromium plated by a firm specializing 
in this kind of work and then subjected to the same working 
conditions. The results of these tests indicated the same 
average tool life and pe rformance as for cutters in which 
the blades were not chromium plated 

Twelve two-bladed cutters of two-inch diameter with 
chromium plated carbide tips of a steel cutting grade were 
used. The radial rake angles were either 6° positive or 12 
negative. Tests included calorimetric power determinations 
in which each blade removed 0.8 cu. in. of SAE-1055 steel 
at a cutting speed of 785 fpm and a feed of 0.005” per tooth 
It was obset that the power required was equal to that 
of cutters in which tips were not chromium plated 

he cutters were then subjected to a tool life test at the 
same speeds and feeds. Each cutter removed 42 cubic inches 
of SAE-1020. There was little difference between the wear 
of chromium plated and unplated tips (Fig. 7). It can be 
seen that the cutting edges with 12° negative radial rake 
angle had worn less, as could be expected. Power consump 


tion tests of these worn cutters showed an increase of about 


0 per cent for the one with 6° positive radial rake angles 
and 22 per ec or | one with 12° negative radial rake 
il rie = 
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ORIGINAL CUTTING EDGE 


4 
—— 
6 POSITIVE RADIAL RAKE 
— a —_— 
—_ 
I2 NEGATIVE RADIAL RAKE 
— 
he 
6 POSITIVE RADIAL RAKE 
> _——___——_ 
Ii2 NEGATIVE RADIAL RAKE 
In Fig 5S is plotted the mecrease ll epowe in relation 
to the amount of metal removed in these tests. Although 
the positive radial rake angle cutter used s power at the 
beginning of the test when sharp, aft ting 28 ¢ in 
of steel its power consumption increased e quickly d 
to rapid wear at the cutting edg Su Ds¢ to machining 
12 cu. in., the positive radia LK ing tte required 
more powel than the 12 deg. negative il rake angt 
cutter which had worn less and more eve This relation 
ship held true for plated and unplated « { When ident 
cal chromium plated and unplated cut e tested at 
523 fpm cutting speed ai 0.0075 in. tee er tooth simila 
observations were made 
From these tests it was concluded that mium plating 
the carbide tips would not improve a cut vhen used for 
cutting steel at high cutting speeds. 1 also in agree 
ment with observations of the general temperature distribu 
tion in a metal cutting operation. The te erature at the 
FIG. 8. Increase in power consumption of 2-bladed tter in relation to 
metal removal. Upper curve for cutter with 12 deg. negative radia 
rake angles. Lower curve for cutter with 6 deg. positive radial rake 
angles. 
Ls} 
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Depth of cut, 0.150”; feed, 0.010” per tooth. Top, cutting speed 
) fpm; bottom, cutting speed 2650 fpm. (Depth of cratering 0.050 


9. Cemented carbide cutting tools after machining 10.8 cu. in. of 





ig edge of a tool increases with the cutting speed and 

e time of cutting. This leads to rapid wear and even dis 
ation of the cutting edge when milling steel at 
ng speed above 800 fpm See Fig. 9 


Whet 


measuring the hardness of chromium layers on tools 


ide ol high speed and carbon steel, Ss hallbro h and Hiel 
het r found that the values of 750 to 800 Brinell at 


temperature decreased to approximately one-half 


thirds of these figures at a temperature of 750° | They 
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1 1 lovs Or plastics 
\\ the application of cool 
nts an even greater improve 
‘ obtaines 


Importance of Chromium Plating 


Although the direct application of chromium plating to 
vide cutter blades for milling steels at high 
speeds was found not to bring about any marked improve 
ment, it is felt that chromium plating does have its impor 
10 shows a cutter with solid cemented carbide 
lades for milling steel. In this cutter the flute in front of 


the blade is chromium plated It is here that the steel chips 
mpinge when coming off the tool tip 

Chips have often been observed to stick to a hardened 
( LV .-¢ . tip failure by getting between the tip 
nd the workpiece. Chromium plating and polishing this 
pa f the cutter body eliminated scoring and chip inter 
ferene und s remarkably improved the performance of 
the milling cutters at high cutting speeds, giving longer tool 
life vetween regrinds even at very high rates of metal 
removal. See I 11. Better finish on the workpiece was an 
u tional benef wcause the chips, being thrown clear of 
the cutter body ld not get trapped or jammed into the 

» flutes ane scratch or mar the machined surface 
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3 the cutter shown in Fig. 10 on 50 hp C S M ma 
hi During this breakdown test the cutter was run at 680 fpm, with 
eds ranging from 42 to 60 ipm. Workpiece material steel NE-8022, 200 
Bh 3 i wide, depth of cut 0.400 Chips came off very freely 
280 n f metal were removed before cutter had to be resharpened 
Wattmeter readings indicated 80 to 90 hp for 


and 


some cuts—no slipping 
breaking * carbide blodes occurred 
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By John Wesley Lee 


Wire Dimensions for Screw Threads 


HE PRIMARY OBJECT of this treatise is to present data 
‘ae formulae necessary to calculate authentic wire 
limensions for screw threads, which must necessarily take 
nto consideration the effect caused by the helix angle. But 
; not intended to alter the established procedure of measur 
hg standard scTeWw threads whose helix angles are all less 
han five degrees 

It is written especially for the benefit of the Tool Engi 
eer who seldom has an occasion to calculate wire dimen 
ions for a special thread and is not familiar with or fully 


ware of the condition of such problems 





John Wesley Lee is an “old 
timer” in tool engineering, hav- 
ing started practical training, 
supplemented with LC.S. courses 
in design and engineering, in 
1909, After several years as tool 
designer in Detroit plants, he 


moved to Dayton, Ohio where, 





during World War I, he was 
special machine designer at the Naval Ordnance 
plant. 

Later, he held executive positions in engineering 
and production, at City Machine & Tool Co. (now 
Sheffield Corp’n); Inland Mfg Co.; Deleo Div’n, 
G.M.C.; and, from 1933 to °45, with Inland 
Div’n, G.M.C., where he served as consulting engi- 
neer during World War Il. He is owner of the 
R. G. Lee Tool Co., Dayton, and a member of 
Dayton Chapter, A.S.T.E. 











The three-wire system has been found to be the most 
accurate and satisfactory method of measuring the pitch 
diameter of screw threads. Its universal use for measuring 
thread plug gages has been approved by the National 
Bureau of Standards. However, where any indirect method 
of measuring, such as the wire method for screw threads 
and gear teeth, or the sine bar method for angles and tapers 
is used, in which the relativity between the given dimension 
and the direct measurement depends upon a mathematical 
computation, the results can be no more accurate than the 
method of calculating the relativity 

The American National Form Thread is a continuous 
ridge of uniform cross section, in the form of a helix around 
the surface of a cylinder, the axial cross section of which is 
a true Vee, with flats at the crest and root, the sides of 
which are formed by straight lines at an angle of thirty 
degrees with a line perpendicular to the axis of the cylinder 

In conformity with National Standard practice, the width, 
depth, and angle of all threads are specified as of the axial 
section; however, at a normal section where the wire method 
ot measuring must be applied, those dimensions are some 
what distorted due to the helix angle 

In the conventional method of calculating wire dimensions 
for screw threads, as outlined in all handbooks, including 
the National Bureau of Standards’ Handbook H-8, it is 
assumed that the measuring wires lie perpendicular to the 
axis of the screw and contact the sides of the thread at the 


pit h diameter on the axial section 
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Indirect and Direct Measurements Reconciled 
By the Method of Calculating the Relativity 


It Is obvious howeve! that it is mp I evil 
drical wire to make contacts with the s i ead at 
an axial section; instead, when a wire is a thread 
groove, it will make contacts at the norma cll nd wil 
lie parallel with the helix at the points of 

There are four major differences betw« t : al 
shape at a normal section and the siz 
axial section of a thread groove, which effects the calcula 
tion of authentic wire dimensions Ay t threa 
helix angle is over five degrees, thes 


taken into consideratio1 


The sides of a thread are sl 


section, and straight at t axial sect 
curve at the pitch diameter at the normal sect Ss shight 
less than the slant of the straight side at il sector 
Phe width of the space at the pitch diamete ormal 
section is considerably less than one-half t t ( vidtl 
of space at the axial sectior And the { e trot the 
center of the screw to the normal chord is tha ne-half 
the pitch diameter, or the distance 
axial chord 

When a measuring wire of the correct et s place 
in the groove between tv threads it will ! tt threads 
at the pitch diameter and will li para the thread 
helix. Or, in other words, it will make « ict t points 
Ni and Ns, Fig. 3 

Since there is no way of dete rmining { i or the 
points at which a given diameter wire w ike contacts 
or no way of calculating the slope of the « it the points 
of contact, it is impossible to calculate authent e dimen 
sions for screw threads in terms of a ¢ ter of 


measuring wire 


Since the size and shape of the non . ection of! 
a thread is determined by the thread he ( t is rela 
tively easy to calculate the width of the spa the slope 
of the curve on the sides of the thread n the normal 
section, at any position between the root est of the 
thread; also, to calculate the diameter of es that will 
make contacts at these points; and, dims these 
wires. 

It would appear that this proced juire a 
different diameter measuring wire for ea every diff 
ent screw thread; however, this is not t ise. While the 
sides of a thread at the normal section are slightly curved 
it is obvious that the difference between 1 slope at the 
pitch diameter and the slope at a point sandths 
of an inch above the pitch diameter is infinitesimal and may 
be disregarded 

Therefore, after the correct size wires I the dimension 
over the wires has been calculated for ar given thread 
it is permissible to assume that the slope r ns constant 
and to calculate relative dimensions over s irger size 
wires 

Phe drawings will serve as a means o ig the 
various elements of the screw thread and ta tate the 
concept of the formulae necessary for ca ting “a ate 
wire dimensions 

Since the object of this discussion is t t effect 
that the thread helix angle has on the shape | size of the 
thread at a normal section, and also he t effects the 
calculation of authentic wire dimensio1 eemed 
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H is height of projected chord above center line of screw one-half angle 





Ope i 
PR is radius of pit h circle pitch line 
Fig. 4 is a normal section of two thread groves, with a Mc is the measurement over ce 
correct size wire in one grove and a slightly larger, or the Re is radius of correct size wire 
next size, standard size wire in the other grove. The refer Rs is radius of standard wir 
ence line YZ is parallel with the centerline of the screw Ms is the measurement ove 
and passes through the vertex of an imaginary Vee whose X is amount standar Wi 


THREAD HELIX NORMAL HELI X 





PITCH CIRCLE 














~ae CORRECT SIZE STANDARD SIZE 








WIRE \ 7 WIRE 








NORMAL SECTION 





FIG. 4 








THREAD HELIX : H " 
NORMAL HELIX 








FIG. 3 | e | 


The Tool Engineer 











By Carl A. Holmer 


Repair Your Own Instruments—It- Pays! 


Delays Are Avoided and Repair Costs Reduced by Setting Lp a 


Department 
Oo \RE a factory manage chiel inspector researc! 
| supervisol maintenance superintendent, the owner of a 


facturing plant, or a testing engineer who sends ou 


struments for cleaning and repair work, the chances are 


at this important job is one of your major headaches 





Carl A. Holmer. Toolroom Su- 
perintendent at Caterpillar Trac- 
tor Co., Peoria, IIL, was born in 
Sweden. where he learned ma- 
chine work and toolmaking. He 
is a member of Peoria Chapter, 
A.S.T.E., which he has served as 


Vice Ch’man, and Chairman. He 





also served as an A.S.T.E. direc- 


| tor. 1943 to °45, and is currently active on the 
| Finance Committee. 








Vital production is held up while you wait for a repairman 
over which you may have no control—to “get around” 

your job And no matter how small the repair job, the 
repair bill usually seems to be about as high as the traffic 
vill bear; besides, hours and even days are lost because of 
in adjustment that can be made in a matter of minutes 
These are just a few of the instrument repair worries of the 
plant that doesn’t do its own work 

But, you may say, “That’s a complicated job. We don’t 
lave anyone trained for this work, nor do we have enough 
olume to keep a man busy full time. Neither have we 
anyone capable of supervising such work, nor a department 
set up to handle it.” 

Valid objections, all of them, but if they actually exist in 





Th 5 i &) “request” article mm response to reade r de 
mand for wmformation on instrument repairs The 


Editors 





A 


A craftsman repairs a stop watch in the modern and efficient instrument 
repair department at Caterpillar Tractor Company. Note the watch 
repair tools used for this delicate work 


for Servicing of Delicate Measuring Instruments 


the rare excepliol Regardless ot spe 

shops n handle this type of repair by someone 
eady | payroll who is handy with small tools, and 
to “fiddle iround. And, if you follow the plan worked 
Caterpilla Tractor Company of Peoria, Illinois 

Kely fil the costs offset by the saving in time alone 
Joas we ad vy setting this handy man” mechani ip 
I siness 1 i orner of the toolroom, where the super 
nt can keep a eve on him and Supervise the system 
the flow of work. It sounds easy and actually 

| 1 


Proven by Trial 
At Caterpillar such a central department has been 
cessfully functioning for seven years. Prior to this time, 
nstruments were either repaired throughout the plant by 
irious craftsmen, or sent out. In this seven years, mu h has 
een learned about operating this kind of department effi 


otted down at random, are a few helpful 


lints to anyone who is planning to organize such a setup. 
| An instrument repairman is a good mechanic trained 


for delicate work. A good horologist has this training. If 


ou have on se him. Very little additional training and 
experience is required to fit him for repair of shop instru 
nts 


». Equipment required is identical to that of a watch 
ed are good lighting and adequate storage 
facilities for parts. Ar 


x 12 ft., will house equipment and parts’ storage facilities 


enclosed area, approximately 10 ft 


ind provide sufficient work area for two men 
Be sure to enclose the area for the sake of the men 
must closely concentrate on their work 


+t. Repair parts can be purchased for all standard makes 


nstruments, for parts and price lists are furnished by all 
‘ iors eve a competent man can make many of the 
arts which, for one reason or another, may be unobtainable 
xperience a ll determine what and how many of any 
( part { ST K Experience will alse determine what 
1 

irts in be ¢ mically salvaged 
A complete part tock in a square yard of glass bottles attests the 
icacy of work performed by the two craftsmen in the instrument 


epair shop at the Peoria plant of Caterpillar Tractor Company 
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>. Control of the work, to and from the instrument repair 9. The type of repairs required be more or less 
department, | ery important. A written record system, standardized. Disassembling, cleaning reassembling 
regularly checked, is @s ential the most common type of repair needed When an inst l 
6 Instrument ld irl an identification number for ment is disassembled for clean g all I ‘ y all parts are 
» . . ugh for +< | 1 +} 
record purposes exposed enough or a V1 il inspe é ( é 
Note that nder the “¢ iterpillar system vhen an mstru new parts or other work 1s neece 
ment needs repa i standard tool delivery tag see Fig 1) 10 It helps to kee pa ston k ol oO! | ments 
which has a cart flvleaf. is filled out the epal lepartme t n par 
he fivleaf retained for the records of ti i Chese il é is needed 
the department nitiating the work, and Ferm 7591 irom stock il ) I ne r 
the tag and imstrument are sent to the and se! 1 instrul i read 
toolroom ofhes The toolroom office then TOOL LIVERY Tor rire ate delive 
makes a record on a card see Fig. 2 1] The repairmen be e acquainted 
howing the instrument, dates of receipt = Jj--++--+- re saen- wae mee ere nne with makes of instr ‘ that frequently 
and delivery ind the number of times = need repal nd re the r 1 a position 
repaired. It also gives an indication as Deliver To Wrisv. ep. to recommend correction in either choice 
to use or abuse of the instrument Loc + of instrument or metho or use Heed 
ation “Tt 2 il 
7 their advice and save ey! 
Schedule regular trips with accumu- Px No i — 
lated work between toolroom othee. or : : SO plant S meters. stor 
other pont where work 1s gathered, and Description - S5/ 5 watches, indicators and gages in good 
the mstrume reps depar . This in- 7 ume nd what plant ‘ t in these days 
he instrument repair department. Thi in /WNA Ca oo a ” Pea . =o — — 
sure privacy for workers and permits Rems ks . of automatic machines precision man 
r 7} OS ' ; , ; | . 
maximum concentration on legitimate GOAT ufacturing vill pa o check you 
‘ ‘osts and delays result from outside 
repal work . 
; instrument repair. Y« | be irprised 
8 Return finished work to the tool ' : ; , 2 
; how quickly vour rep Duis will add up 
room office or the original gathering point . . . . 
- 0 i . I | Wil i _ pp. { 
for pu k ip by the departments initiating , — F al — os 
the repairs. Be sure to clear the records. Date iA -/5- 46 
Retun To /fescawhCwl- | oo wn. | ' 
‘ e Zz, below he toolroon Tice uses MSs preci 
FIG. 1, right. Standard tool delivery tag is filled Location 2/d4. Ww sion instrument record card, listing the instrument 
out with carbon flyleaf duplicate. Tag and instru : to be repaired, dates of receipt and delivery, and 
ment to be repaired are then sent to the tool Signed GB € be. ' number of times repaired nation relative tc 
room office, while the carbon flyleaf is retained by use and abuse of the instrument is also recorded 
the department ordering the work on this record card 
p Inst Ne 
kecision Instrument Recoro Caro eh 
- ~~ = = = —-——- ae — —_—_~ — 
USED ON LOCATION 
1 7 = "7 a0 T 5 - = 
Date To | Date To S4 aos Date To Date To © § oy -~ 
m pe Hilgnacure m R . Ps eraaae 
Tool Rooml Shop ___t ___- > TOOL ROOM) __Shop _1 
| | 
| 
H 
| 

































Stanley Safety Charts 

To promore safety mindedness in in- 
dustrial plants, and to stimulate interest 
safety 


in practices among plant em- 


ployees, Stanley Tools has prepared a 
series of thirty-six Safety Charts, each 
of which 


message 


gives one complete safety 


One or two of the charts may be dis- 
played on the safety bulletin board, or 











STANLEY SAFETY CHART 











elsewhere in the plant each week; in this 
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+} 
ul 


be 


without 


wav. one set ol ie 4 | irts can used 


for several months more 
duplication 

The Stanley Safety Charts are offered 
to industrial plants at the cost of print 
ing and postage, $2.50 per set anywhere 
the U.S.A price is $4.10 
per set, payable in Canadian funds.) 


Check for int should be 


mailed with order to Stanley Tools, Edu 


in (Canadian 


proper 


amo 


cational Department, New Britain, Conn 
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By Thomas A. Dickinson 


Plasticarve—A New Tooling Plastic 


Handformed Like Clay, but Possessed of Dimensional Stability, 
Phis New Plastic Material Effects Marked Economies in Tooling 





a ul () risingly enoug! it wall nderge 
plaster compounds has res lted in the el! inges ntil it reaches its flash point of about 
development of a new _ tooling  plasti ¢ I enheit. Most thermoplastics tend to “burn up” 
known as Plasticarve. It should bs pal I il as 100 degrees over their respective 
ticularly suitable for the fabrication of ‘ y poimts 
models, mock Ips, or patterns because if I ts 1 tel tate Plasticarve can be pigmented with 
can be handformed like water clay when i any powdered paint color and may be cast without 
it is heated to only 110° F.; and, as a t igents in almost any type of mold—e.g., wood 

Mr. Dickinson matter of tact, 1t Is already being extet! plaste! LLeX plastics, and elastomer molds The 
ely used for this purpose in the Los Angeles area tome referred to are molds with rubber-like 
I "its natural form, and at temperatures of less than Hex . the Nuplamold and Plastiflex varieties 
0 | it is a rather brittle milk-white material wit] c I , ‘ ombimmg large quantities of plasticizer 
yssv-translucent surfaces and good dimensional stability ' the Gor Geon 101 polyvinyl thermoplastic 

W ine heated to a temperature of 110 I as above sug r it é s ed prior to casting, Plasticarve has no 

t retains its natural appearance although it is pliable lency to I ur bubbles, and will almost immediately 
to be molded with finger pressure It melts, and has tt ( hardness in the mold cavity even though 





WY 
aster mockups on which Plasticarve sheet is hand-pressed to make the patterns at Century Engineering Company, Los Angeles. Center, the pig 


‘ Plasticarve patterns. Right, the resultant outboard motor shrouds, made by sand-casting stes n the molds formed with the Plasticarve patterns 


rts of intricate patterns may be joined by a soldering iron, and the Plasticarve is cast 
will be as strong as though made in one piece four n 


’ 


form which has been made by positioning 
etal bars at precise intervals on a marble slab 
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the entire mass may not become hard for an hour or more 
Accordingly if hollow casts are desired, it is only necessary 
to pour off all unhardened plastic in the center of the cast 
after the cast has been allowed to set for a minute or two 
In any event, the time required for the plastic to cool to 
room temperature can be reduced to a few minutes by 


(jue whing the mold in water 


Cast forms of Plasticarve can be adequately heated, for 
the aforementioned hand-forming operations, in hot wate 
An example of how this feature may be advantageously 
itilized i ecent encountered at Century Engineering 


Con pans | ‘) Angel where ‘| ( ol Engineers made stream 
lind shroud patterns for an experimental outboard motor 
less than an hour by heating Plasticarve sheets of th 
required thickne and hand-pressing those sheets to t 
contours ot plaster moe kups When thev had hardened, the 
plastic-sheet patterns were used to make sand molds i 
vhich the experimental shrouds could be cast with steel 
and it was found that the entire tooling operation cost onl 
about $100. If wood patterns, as normally used, had beer 


fab ated for tl rob the tooling cost would have hee 


at least S700 

Now (Century engineers claim they could have save« 
even more by making both their mock ups and patterns 
fron Plasticar e It would have been possible to handforn 
the plastic patterns on moc kups of the same material 
because two Plasticarve articles will not adhere to on 
another unless they are fused by melting 

When Plasticarve articles become damaged, they cai 
be repaired by fusion or filling-in with a soldering iron: and 
after such repairs, they have as much strength as originals 


can be smoothed over with a cutting edge until no seams 


or patches are apparent 
Che imjection molding of Plasticarve can be accomplished 
with conventional press equipment, and it is an especially 


desirable process for a number of special applications. At 


After it has been dipped in hot water, Plasticarve can be readily hand 
formed, as indicated here. Regardless of the extent of distortion, no 


internal stresses will result 








Plasticarve is cast in a multi-piece plaster mold. The surfaces of the 


mold are neither lacquered nor waxed, because the molten plasti 
has no adhesive properties. If a hollow cast is desired, the material 
in the center of the cast can be poured off—leavir a hollow shell 

a minute or two after the mold is completely f 

A block of Plasticarve is chiseled at room tempe Mods an thus 
be meade with this new material because it doe t have the groair 


that causes wood to split after extensive chiseling 


\ 
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ist Company f Los A eles, I eXal { ‘ es cm ect wit tine : 
( ticies are ow be oO ectiol moldec | st i \ t | Ss espe ally i intageous Deca 
mic ee vill ewe! defects 
er wax ind beca ‘ tthe opiast 
( | ( crTrw isé cl \ | 
( \ ere s WAN patte ‘ . 
i t t t t 
| Ss obile be 





t ‘ 
Wi t | Mall Los Angeles bod 
Mill to do his modeling in clay 
S dels e ve ‘ Vv to break when dry 
ste ol { l orce it? atta 
, be shipped to his chents. This 
| ‘ ( Ol ‘ i! ! origil il des} Ih 1deas 
e eve best grades of cast plaster cannot be 
| T | t reprod i ns of large art les 
\\ Plast e, Miller can handform models almost 
andtorn ClaN and I discrepamn ws oO 
I ifter the maternal has hardened hye 
e perl t corrections | melting and/or filling-u 
ogested Ther when the mitial modeling job 
ete he es not have to we vy about plaster ‘ | | 
P irticles have enoug!] Strength ts bye 
‘ ‘ l ‘ with reasonable care 
, ) iS ALS¢ proved itself t« bye useful as a fille | 
te \ il be eco! mically ised in place ol low 
’ VS Tk Liv be ding ol tubing 
deve ent of Plasticarve s the result of three 
vork on the part of P. B. Crouse, a former aircraft 
‘ et who bnefly desenbes his material as 
( oplastic resins and fillers.” The materia 
een in pro tion at Plasticarve ¢ orporation Pasa 
Califor : 
Plasticarve, softened by heat 


is troweled onto a 


ce September of 1946 
e f > r } 
wir rame for use } j ‘ai ye j al barb enievens ; 
producing a model. If the initial troweling isn’t perfect, corrections ' Pp 
1n be made later with cutting tools or a soldering iror ‘ 


f 
{ pplicatu f Lost Wax Casting,” b 
ny WwW G ] } The To 
sheet of Plasticarve is planed with a woodworking too 


! | heimecer! 
Because the 
astic has no abrasive characteristics 


ere the experimental outboard motor whose streamlined shrouds 
there is no danger of dulling esulted from use of Plasticarve patterns at Century Engineering Com 
the cutting eage ny Los Angeles. It is scheduled soon to be 
s Ar 
r 


produced by another 
ngeles concern 
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By John E. Hvler 


The Versatile Press Brake 


{ “Jack-of-All Trades” in Metal Forming, the Press Brake 


Provides Marked Economies in the Fabrication of Sheet Metal 


7 \ Ee OF THE PRESS BRAKI 
present-day operations is tremena 


eet metal work are still readily ava 
ible ind some of them are highly versa 


le. Thev are provided in different models 





by many manufacturers, depending on the 
Mr. Hyler ork tl} 
perform. Universal hand brakes may be obtained which will 
make all bends required in modern sheet metal practice 
Heavy-duty machines have evolved for handling heavier 
material Phe advantage of such machines, in producing 
irious shapes and units to be incorporated into different 
products in connection with are welding, have made them 
popular. Some very large machines of this kind have 
been specially built. One such machine has an overall bend 
ing surface length of 30 feet, and has been used in making 
right angle bends in cold steel plate | in thickness, and 
1) feet long. It can exert a maximum pressure of 1,000 tons 
Like smaller press brakes of its type, it is capable of receiy 
ing various kinds of dies, for hemming, seaming, forming 
pute hing pilercing embossing trimming and not hing oper 
ations, to mention only a few 
The modern heavy press brake Is often used for progres 
sive operatiolr on stock sufficiently short to allow it. There 
are many kinds ol work requiring bends of complex type, 
or bends in conjunction with other operations where the 
complete job cannot be done with one set of dies. When two 
or three sets of dies are required to finish such a job, it is 
otten possible to mount two or three sets of dies at different 
pots along the press bed and ram, so that two or three 
operators—passing workpieces from one to the other—can 


progressively complete the entire job. With three sets of 


Metal panels are shown being processed. The press brake is set up for 
progressive notching and forming, with the final operation taking place 
in the foreground. This photograph, and all others in this article 
courtesy Cincinnati Shaper Company, Cincinnati, Ohio 


( due to the great range of sizes mn 
h machines are now being built 
air irlous types ol hand brakes sed for 


they will be chiefly called ipon to 


dies properly aligned this I pe 

at work, the press Cal | { et liffer { I WOrK 
each stroke of the rat nn é é I mat a 
is produced at each st t the 1 I 


of this general type 


It is very important owe 
is working on a progr e setup 
a very level-headed 
This man is the on OV perate t te caus 
ing the ram to desce1 Hi 1 { 
hands and fingers of | el r t the pre 
brake, as well as his own. Experience is t te er v 
regard to any given press brake ob concer! 
whether dies can be ce sed and pr it will allow 
the job to be done advantageously « t essive bas 
In some cases, the work is too long ndied in t 
manner. In others, too 1 time 
involved in relating the es to one al erly. It 
always possible, of course, to mak press bra 
setups as there are phases in the f that is eithe 


hecessary or desirable 


Hinges Made with 3-Stage Dies 


\ job often performes n the press | the mak 
of continuous hinges. These are produc m two stri 
of metal which are notched out with sy ss brake 
to leave a series of tongues standing alo1 e edge f eact 
strip The tongues left standing ar t ttle narrowe! 
than the notches themselves, so the t s of the hinge 
will later fit together with proper w earance. The 
ends of the tongues are then coined t econd set of 
press brake dies so they nt against the in Db 
hinge leaf properly when bent into the f f oop. The 
looping operation is performed with a t 1 set S 


When the loops have peen tori ed the | eaves 


Press brake used for progressive punching and f j of railroad car 
stakes. With one end of brake set for punching and the other for 
forming, a stake is completed at each stroke t reported that, on 
a lot of stakes, this press brake paid for itself in three months 
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ight Line Flow 


Ar TH CED MEETING of the Society of Body Engine 
Detroit. it predicted that assembly of automo 
‘ ehicle bodies will, in the future, be 
! stant flow ising moving fixtures and 
i { | whiner, 
Th pore tio oiced by L. M Benkert, Sales Ma ager 
r ressive Welder Company, Detroit, would involve 
tire rt I sheet metal fabric ation Nor vould 
he confit noto ehicles: rather, it would embrac« 
manutact if all types of sheet metal products, evol 
ito one ) pattern,” controlling production flow 
ryyire { i anner as a signal tower regulates 
vite ! na large railroad yard 
While th ire available today, Mr. Benkert said 
1 ! { | ns I ti manner that produ 
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FIG. 9, A,B,C,D, above. FIG. 10 


left 
a8 {| One of the most commol 

K++ types of lock is. the quarter 

turn screw, shown in Fig. 7 

This is made from flat stock 

' same thickness as the diameter 

as oo ] of the screw, and bevelled 

for lead-on, as shown. Pin 

handles may be provided for 

leverage rhe are installed 

soft, and the bottom face is 

t ned until the head set t an approximate 45 It is then 


removed hardened. The partial, initial turn provides 
for weal 

Another type of lock quite commonly used, but 
heavier jigs, is the swinging eye bolt, shown in Fig. 8. While a 
hex nut is shown, a wing nut or tapped hand knob may be 
ised. The bottom of the nut should be rounded, to seat in a 
lished washer. Preferably, however, the leaf should be dished 
or the washer seated in a counterbore, to prevent creep 

kor COnVenIEence when using these Jiggs, they should bye 
provided with leaf tops, as shown in Fig. 9, A, B, C and D 
The leaf should come to rest at an angle from 15 to 30 
degrees beyond vertical, so that it will “stay put” and not 
fall back and injure the operator. At A, the back post of 
the jig body and the leaf are milled at angles, while B, ¢ 


and DD have the tops welded on 
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\s show) ill | Iv 


on the side memb« 


times, however, a cent 


designed, both leaf 


lead-ons In principl rie 


parable to that show: 
eversed 


\ variation of the leat 


leat is entirely detachab! 


ground guide posts 
the cover plate Rest is 
This type of jig 
mainly for one side ot 
provided with an eye 


a host 
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Situation Wanted 
SALES ENGINEERING OR PURCHASING 
connection sought by engineer experi- 
enced in sales and service buying 
production—material control, cost esti- 
mating job evaluation operations 
time, machining, some design experi- 
ence; and procedure. Address replies 
to Box 107, American Society of Tool 
Engineers, 1666 Penobscot Building ae : +7 - 
Detroit 26, Mich shake: tn jj 2 ts ws e ake i do 
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mings of carbide tooling ind ti 
remedies indicated in each instance 


After the techni lecture, Walter K 
Bailey Executive Vice-President of 
Warner & Swasey velcomed the eng! 


neers advising ther vhat t look for 
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tour was made I mall groups, cor 
ducted by guides ho inswered = the 


isitors questior 


Highlights of the trip included latest 
developments in metal cutting revolu 
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the assembly f five-spindle automat 
crew machine i is turret athes 
if proce ! i tacture 


Engine Research Laboratory f the Na 
ional Advisory Committee for Aeror 
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Screw Slotting and Cutting-Off 
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Chart for Gradients 
Pris cuart will instantly give the grade of any road 
the like. without the necessitv of doing anv figuring Refer 


ring to the sketch drawn on the chart. grade is the height 
B gained alter tra eli ra distance { horizontalls divide | 


bry the distances | 


Thus. for exampl f the vertical distance B is 8 feet and 
he horizontal distance A 100 feet: dividing 8 by LOO we 
find that the gracdk ~S per cent 

fo use the chart simply run a straight line throtigh the 
horizontal distanes {. colum A. and the vertical distance: 
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Plan now to attend the Fifteenth Annual Con- 


Texas, March 19 
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{ Guide to Significant Books and Articles of Interest in the Trade Press 








sHOT PEENING. LARCO BUSINESS FORMS. 
\I | 








PROCEEDINGS OF THE 1946 CONFERENCE Ol 


\ ‘ THE SMOKE PREVENTION ASS'N 

NO INFLATION COMING! A \\ _ 
I I 

\ \ ~ 
\ 

ESSENTIALS OF AIR GAGING. a \ 

- ( ] 
\ 
1916 A YEAR OF CALAMITY—=s \] 


i] ! Lut | | 
Dec er | 1 


ACTIVE PORTION OF INVOLUTE ON EXTERNAI 
SPLR AND HELICAL GEARS. . ( 


MODERN MATERIALS HANDLING EFOUIPMENT 
SAVES TIME & MONEY. tiel 


INDUCTION HARDENING OF STEEL. Dr D 1] it ¢ 
R \ Cre! J | I I 
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BULLETINS AND TRADE LITERATURE 


Items briefed herein have been carefully selected for their interest and appli- 


cation. Unless otherwise stated, all are available, free. from the stated sources. 


KELLER TOOL CO.. 
(jrand Have Nhu 


\ ‘ 
! { ‘ | t 
Model 1671 

! , 4th) 
‘ ‘ th ft ( 

‘ cre 

Size Ne ind fe ( 

ell-lappu ine OO SCTE 


f o - fo POO0 rpm and accommo 
or Driving dates screws it the Ni 
No ® range It is recon 


Small Screws mended for wood screws, self 


tapping screws, and larger 1 


cle s<CTeCWS This tool has 


-» - WHICH IS BEST? 


torque adjustment 


HARDINGE BROTHERS, INC... Elmira, N.Y 


I (| describing a new. fixture designed to 


t and accurate means for rapidly sharp 
the sharpening of circular form tools 
for automatic screw machines and turret lathes. It is called 


the Hardinge Sharpening & Checking Fixture for Cireula 


NORTON COMPANY, Worcester 6. Mass... has ava 


ible a folder tnd Vou tiundum describing thre 
new type a m oxide abrasive and the stocks of 
\lundum wheels now available for surface, tool and internal 
rivaling 


CARBOLOY COMPANY, INC... Detroit. has availabk 
booklet, .\ DD 


hes viaich hould prove espe rally interesting to all 


describing the versatility. of carbide 
nected with the deep drawing of sheet metal 


Revisions of “Blue Sheets” containing information about 
seven allov steel and the second edition of Methods Map 
for “Carmet” Carbide Metal Tools, have just been mack 
available by ALLEGHENY LUDLUM STEEL CORP'N, 
Pittsburg 1. Pa 


Felt Fact i folder available from KORBEL & COL- 
WELL. ING... +80 Lexington Ave N. ¥ 17. defines felt 
as a “fabric built up by the interlocking of fibres by a suit 
able combination of mechanical work, chemical action 
moisture and heat, without spinning, weaving or knitting.’ 
Other technical information includes data on the ise of 


felt for wick lubrication, and for noise and vibration reduc 


mountings 


Stop Down Time on Hy 
draulu Eau pment, a folder by 
HONAN-CRANE CORP'N, 
subsidiary of Houdaille-Het 
shey Corp'n, 676 Wabash St 
Lebanon, Ind., discusses types 
of ol contamination, and ex 
plains how Cranite fuller 
earth and specifications of 
Honan-Crane Purifiers — cut 


maintenance costs ant make 





for longer pump life 
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DETROIT STAMPING 
CO... Dept. K. 356 M 

Ave Detroit 
(‘atalog N 


pecihcatiol 


clamp Lite 





a nin 
ind muscella 

‘ lata I 
j ck if 1 
prove a aluable 
eer a tool le 


ARO EQUIPMENT CORP’N, B 


page Catalog N es o \ 
Pneumati Pools { ' | 

yrinders 0) 

drivers, imeluding the t ' ' \I 


7000 for No. Oto N 


BOKUM TOOL CO.. 14 \\ 1) 
has available Cat \ ( , | 
Holder, for holdin ge Dor 
adjustment is ette 
ScCTeW 

ANKER-HOLTH MFG. CO.. ¥ 


Huron, Mich his 
Chucks, Cylind a t Anti H 


4-1) 


produc ts 


PROCUNIER SAFETY CHUCRh CO.. S. ( st 
Chicago 6, has two new { ( Fr 
( Friction 7 H l () ( 
Chucks & Collets 


EX-CELL-O CORP’N, Detroit 6 
Bulletin 3 mation 


( /} with 
pane kage units” for feeding a 


ISLAND EQUIPMENT CORP’N. Park A N. 
17. has a new B ton (GP pict ~ O-NMat 
Packing and Convevu Unit f { 


ofl food products fron The 


CLEVELAND TAPPING MACHINE CO... H 
Ohio, has released a 28-page / f (; 
which gives data designed te 
and operator in employing pi t t the be 


possible advantage 


METAL TREATING INSTITUTE, 4 \ 
N. ¥. 17. has available a 69-page Ost woh \/ 
Heat Treating S 


seTvIces 2S well as hast 


nially assist manufacturers to obt 
commercial heat treating. Priced at $4 p 

DETROIT TAP & TOOL CO., 5 but \ 
Detroit 11, has released B t DCD 
advanced design cente 
centric centers in a wc m 


mae hining operations 

Pictures of Str nes VJ ; ( 
issued by the ADVANCE FOUNDRY CO 17 Ser 
Ave... Davton 3. Ohio bye t 


cerned with ferrous a 
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TOOLS OF HODAY 








Transverse Testing Machine 
TRANSVERSE TESTING MACHINE, 


PO oon 


Roll Thread Comparator 
ROLL THREAD COMPARATOR — \ 


V/ j QR I | \ , ( \\ | ( 
iH i ( 








“Aremeter”™ for Draftsmen 
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1 t analy 
te vouts e ft ly a Ove t 
; , en the bye ‘ he il 
} 1] ' 
oard or available beam compass Range my 
4.2% to infinity. The tool is 25” longs 
le OT aluminum, is hight in weight a ‘ t — 
\ nite finish prevents marking or soiling of draw | i sd ed 
t i "121d ns ct t | 
. The Edit 
ible service 
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Super-Sensitive Indicators 
\ new series of extremely sensitive and accurate maste! 
checking DAT INDIE ATORS. called the Super,” Is being 
manufactured by the B. ¢ {ve ( ompany Waltham 54 


Nia The overall bezel diameters of the new models are 
those of the Arne 100 and 300 Seres, or 2 _ and 2 1 
espectively. The graduations are 000] The range is .0OS 


vith the dial either balanced b--4 or continuous 1-0-8 


| ery bearm ewel 
Very low value of both internal frietion less than 10 
is) and contact pre re 0) grams) result in the indi 
il bye able to foll ariations in dimensions as small 


is one-hundred thousandth of an inch (.00001"). The prac 
tical readable accuracy is } 
of a division, that is 344 of one 
ten-thousandth or 000025 
The new indicators are being 
sed as a master check both n 
the toolroom and on the pro 
duction line. With a diamond 
contact, they are also used as 
surface analyzers to check 
trueness and finish of ground 
surfaces, chatter of tools or 
work, and other surface irreg 
larities. All outside dimensions 
of these indicators are in ac 
cordance with American Gauge 
Desion Committee standards 
\ variety of backs, to suit the 





desired mounting, is available 


New Hardness Tester 

By the Ames Precision Machine Co.. Waltham 54. Mass 
is a new portable HARDNESS TESTER, now going into 
production. This instrument, which is unique in its field, em 
plovs a diamond penetrator and an anvil, and gages hardness 
to Rockwell A, B and © seales. The diamond point penetra 
tor is used for testing hard materials in the “C” seale, and the 
ball point for materials in the 
‘B” seale The conversion 
chart translates these to the 
Brinnell scale 







lo operate, a test block is placed between the anvil and 
diamond penetrator then, the handwheel is turned clock 
wise until the diamond penetrates the surface of the test 
block and the dial indicator pointer moves from the “dot” 
on the dial and rests at “Set.” Next, the barrel dial is turned 
until “O" is located dire tly beneath the center line of the lu 
cite lens. Dial location effected, the kilogram load is applied 

The handle of the tester is then grasped with the left 
hand, while the right hand turns the handwheel clockwise 
until the indicator pointer moves to mark “C” on the dial 
indicator. The handwheel is then turned back until the 
pointer returns to Set.” when the center line on the lucite 
lens should rest over the Rockwell scale reading on the 
barrel dial. Reading should correspond with the marking 
etched on the test block 
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eee 


Torsion Testing Machine 
\ sew TORSION TESTING MACHINE for wir 


oped bv the Sonnt ‘ ( 1 exe 
sively bv the Bald / HW test bro 
ind copper trolley wire telephone 

steel tie wire with diameters f n oot 

il accordance vill ASTM 

speeds 10. 20 and 1) 

available with a 

Stresses ip to SO.000 pe se square bye byt 


on one-half inch specimet | 
in tension. and a reset t 


vhen the specimen fa 





Over-the-Bar Micrometers 


\ new tusutar OVER-THE-BAR INSIDE MICROM. 
ETER, by the Tubular M t ( St. James 
Minn., is designed to 
boring bars This feature not only ob { the time i 
effort to remove and replace the boring but effects 


considerable saving im mae iit 






Standard sizes range from 8” to 28”, t er bar diat 
eters from 4” to 8”. However. eacl 
variety of bar sizes: thus, the 184%” to 18 et shown wi 
cover any bar up to i in diameter Viandrels 
steps, will fit any bore diameter within the established rang 
Made with hollow-box type steel frames, these instruments 
combine adequate rigidity with the ease of handling that 
result t o>? re etior 
il veight | ( ive 
Vac t< 
sure mini ( i i 
contractiol hence hand heat 
Is dissipates i will not 
affect n rac 
Phe re ei 
str ent / | I " 
hardwood ist vhile — the 
smaller pl oto reveals method 
ol applvi ov tive micrometer 
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Testmaster Dial Indicator \ | 
PARATOR MODEL. te my 


\ of Testmaster UNIVERSAL INDICATOR 


‘ bli meorpn ( il 


ent ‘ race 


AG) 





\I ‘ ind 6 (Englis! i aduated OO] Ou 


Decimatic Dial Gage 
1) NTABLE HEADS and extension space ur 
DECIMATIC DIAL SNAP GAGE, ree | 
} tandard G ( 4. Poughkeepsie. N. \ 





S 
single ral ot ¢ " | ‘ te 
oths ‘ \ ( I 
bstantial sa s 
iient complete 4 
popular sized Decimati Cali 
¥ highly cons Cpe m ( 
from whip and waver of the ha B ga 
faced with cemented carbide to reduce wear. ‘I H : 
a gic lg tg anager Improved Micro Screw Jack 
dicator presents a spherical surface he gag MICRO SCREW JACK, by the Engine bi 
se set to a maste Ss operate by) SSI] ( SB Blas Detroit, has been improved fe 
e reading. By reversing the indicat epth and heigl 
" ( 1 SIZ i st t t I is 4 pres on jack f frre’ ae 
ae ( i this tool |} cle 
{ 0 extens space Dec 1) s ‘ pect department 
(ra Sa stable el il | ( cl “ ) 
plete gag and three extra spacers are avallab 
er either the range of 0 to 4 inches « t to S inches 
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Air Gage Member New Inspection Tool 


\ EW TYPE ol AIR-G AGING VEMBER, for Use vill \ NEW rool thre ee INER. | \ { V/ 


the Moore Pneumatic ¢ omparator (;age, Was recently a Products / Kiri Pa ' 
nounced by M Products ( H & Lycoming Streets checking on a wide 
Philadelphia 4 TI me V-block tvpe pneumatic unit may parts. The tool. whi >: calf 
be supphed fo nultaneous measurement of one, two, « V-block and incidk | 
more outside chameter is small as 0.150" or as large as 8 height gaves rile 

Phe mstrument eu re two diameters on the pinion shaft to check or rst 

ind is current teil ed bv a leading automobile man or sectrons 
facturer for selectir parts within .OO0O5 Rotating the pit 
in the gage chect nit-ol-round, and sliding the part anxiall 
check Liao Phi PHVcaN GED ind omnain " masters 1) 

hiocly the o n the foreg nel of t 

1 it 





iignment ty ( | 


’ able V-bloel a 





ljusting serew at 
Since the we | ft the partis carried on tungsten carbic ue i ae 
ear strips, the V-block-tvpe unit is practically unatfect a” 
ty weil air neo les vhich pertorm the measuring ire tg sins 
recessed belo tive race hence clirt oul and coolant By simply se 
the work have o effect on the accuracy of measurement graduations 


dhiametrical difference bet 
i hat me Chee ked thie \ | me! 
Trike 


Der ( ho zontal plane | ( 
The gage is equipped with the Moore Adjustable Con perfect: hor ntal pla , \ 


section of ao shane 


Phi rage cal therefore be mstalled meht at the grinding 


} 


pensator whiel vermits positioning the magnification ot 


it is only necessat 


movable \ to ft 


tandard calibrated dials with imterc hanveable vnuving men 


ers of various types and sizes 


Y - . 4 * a » 4 ry 
New Textile Instrument Universal Hardness Tester 
\ xew TENSOMETER with a range from 0 to 100 [bs 


developed by Walter Kidde & Company. Inc.. Belleville \ Universi HARDNESS TESTING UNIT 





/ 
N. J is designed to be clipped on a moving contimuous Wilson Mechar ' [ ( > A \ N 
cord, where it accurately reads the tension im a. strane ot York *54, is designed fo 
thread, cord or varn directly in pounds. Rapid fluctuations eavy work which cam 

in tension are recorded with verv small error due to the superficial ‘Rockwell i 
sensitive movement of the measurme members The Unit. which 





s shown dark in 
the illustrations, 
may be mounted 
in whatever design 
of frame (as sug 
gested by the por 
tion in phantom) 


the user may build 





to suit speeiti 
testing needs 


When so mounted, 





large gears, rolls 





and other bulky or 











Aluminum allov is used for the handle, and the frame is heavy pieces may 
finished with a corrosion resistant coating. The wheels for be handled in an 
earrving the cord are made of stainless steel and are mounted easy and conven! 
on precision ball bearings ent manner 
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‘ Linke v i } 

131 So. Dearborn St., Chicage 

iROPTIC PRECISION CLINOMETER va 
MODELS A. BL. AND © CLINOMETERS 


Angle and Vernier Gage 


s 1 thie ( borne 





=) 


New Profilometer Tracer 
PROEFILOME TER 
IRACER. 


hi ( \ 


\ 
\ 


\I A 








() 
11) 
| r 
. ‘ @ . . 
Angular Straight Edge 
am 
ANGULAR STRAIGHT EDGI ecentl a 
V/ / ( G771 1 
VEGN 1\ ) t ( ! ( i 
I \ and B (right at eft in montage { t : 
f ¢ te re 4 rR” 4 ; 
: | 
t i t \ v ! i 
il bea y \\ , ' 
sWwilgs il rT It 
i¢ center | a , 
( i ponte 1 ‘ \ 
\ ile ; ' 
\l ( il Vitiv l sp Wwiap 
nadustry It 1 ‘ ‘ 
| ‘ \ and B and qQulcent 
I ( iT ropellers indi &@is realie ( ‘ 
gs and other locations 
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Surface Finish Standards New Micro-Sine Square 
€ ONFORMIN » the preferred-number™ series whi thre \ NEW PRECIS ANGLI SOT ARE, 


American Standard Association has recently adopted fk by the 4 / D } th ( 
designation of race finish a handy pocket set of tO. and sold rele e M ~ ~ 
STANDARDS, |} ly rsity Machine Co Cambridge specially designe 

NI assachusett iffords convenient means of checking surface angles and a 

finishes ove i wide scale of roughness. The set consists of tance \ need 

470 small block f stainless steel, each of which is accurately hows where | 
machined to the rface finish specihed for one of the pre provides a 

lerred-t tn tandarads Phe inspector checks finish b cates tox ‘ 

lrawing ‘ , Cros the specimen and across the Made of arden ‘ rm 
tanidard 





The Standara surtaces established by AS \ ana the 


finishes furnished in the University Type 7 Standard are 





» 4, and & microimches polished; 16 and 32) microimnches 
ground (straight and Blanchard); 68 microinches shaped 
turned, and ground: 125 microinches shaped, turned, milled . ° ‘ , 
ind ground; 250 and 500 microinches Riel ee al Electronic Snap Gage 
ground. Edward Blake Company, 6384 Commonwealth Ave Fue Yankee Pr P ts ( (0) 
Newton Centre. Mass... are sole distributors mew Ave Hartfore ( ( onnect 
ELECTRONIC SNAP GAGE for | 
New Pressure Gage A recently developed Electronic G 


B 













COMPACT AND WIDELY applicable, a new PRESSURE mounted on Snap Frames 0 ec 
GAGE by W. C. Dillon & Company, 5410 W. Harrison St of small parts, the unit can by nt t \ 
( hicago +} may be used to check pressure between spot Ing arrangement on f{ 
welding electrodes; pressure between platens on all types any vertical position 
of presses; pressure between moving rollers; and tension The Gage operates 10) 
moving thread, twine and wire current: and sizes 
Purposely made small and compact to fit tight spots ordi ptos” are stand 
narily imaccessible, the instrument is available in six size ard, with 1” range 


ranges to ht most requirements The 0-100 Ib. Model meas of each size. Larger 
ures 3°." long x 2-7/32” high x 1%4” wide, and weighs sizes can be f 
only 144 tbs.; with the outside range—0-2500 and 0-5000 |b nished. If readings 
Models measuring $9" x are wanted, provi 
Ph" ~ 254” and weighing sion has been made 
but 2% Ibs. A 10,000 Ib. model to mount an indi 
is being developed cator in the top of 
Extremely versatile, the u lrame instead of e.) 
strument works im vises, « the plug 


between clamps and can bye 
converted into a miniature 
esting machine When the 


operator cannot get close 


; 


enough to the dial for easy 
reading, remote repeater sta 
tions can be supplied that 
work up to 500° feet. U1 


affected by temperature 





changes, the instrument can be 


sed indoors or out as desired 
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Sheffield Leadchek o 1) 
s LEADCHER with nov te 


a ) ce Ure 


a aaa!” ata ot \ the MEAS 
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inge « ‘ } 
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Shetheld Leadchel hye | er ( 
| iy vO eads { i 
+} i ' 
( ines ( i r 
t Paving \\ Cl ead tole 
OOO! The latte! i electrica " 
tly by Westing ea Shefti ‘ 
ber of Shefheld instruments. The a stal , 
\I { pre { 
cal Paving al Cul rT moved al (Mn ‘ 
( ‘ iiite thre Thich 
V point within a range of 200 ti »OO0 B 
! : tertyle 14 ‘ wit bras CODD 
are adjustable for the desired pit 
: tthe et paper pDiastics Comp 
y Nheff ( f < , Ving 
\ eld ( Is a me I , ellophane in the form of sheet 
7 ry > ! 
INTERNAL MEASURING INSTRUMENT for th heeked for thicl 
‘ ‘ Ye checker i 
" 
ecking Of small rings f > / 32 to | ' . 
‘ ‘ i CASI i hee 
The rings may 
( t e be hecke 
te depth 
ee ! { dd wa thick 
, n ' t ont 
t il ire dependet! 
( ‘ 1 the ite to be checke 
, egardl f whateve 
{ hether [ere ‘) 
e rate of o feet or 5000) fer 
t the tempe ittire ¢ 
' 7 
( ‘ or ( ip 
thre { tio ‘ 
| ‘ 
tif ‘ 
‘ ra eres t ‘ 
( the require 
' = ‘ " t rie 
’ 
; 1 The te 
‘ ‘ ' 
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( ed that the ric 
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Pipes Measured From Outside 


\ sew PIPE THICKNESS GAGE—Type MS-A—b) 
the Speci I’; witiet 1); ision of the Creneral } ectric Ce 


y is designed to measure the wall thickness of tron o 
teel pups fror the outsicte The new instrument can be 
seq] oOnk pape p to j wall thickness and from 1 to 
4 nm «cliamete Appheations melude checking the safety 
facts of pipe ind tubing carrying petroleum product 
Tiert ‘ té i is 


consists of an indieating 





ment, a age head ind a saddle which is connected to the 
ave head by two screws. A different saddle is required | 
each diameter of pipe. To operate, the saddle is placed upon 
the pipe, and thickness is indicated in fractions of an in 
on the imdiecating instrument 

Phe gage measures the average thickness of a pipe ovel 


in area of se eral sqyuare inches Accuraec, of pl s or mii 


164° can be obtaimed on clean surfaces, and 1/32” on dirt: 


however, dirt. scale and paint on the inside of 


‘ irtace ‘ 
pipe do not add to the thickness reading The vat head and 
saddle combination we iwhs about 6! ” Ib.. and the instrument 


operates on blo olt G0-cvcle powe! 


Quality Control Instrument 
\ NEW Fi AW DE rk TOR, by the Sper inl Produce ts 


Division of the General Electric Company. is designed to 
continuously detect and count holes, weak spots, and con 
ducting paths in thin materials such as paper, sheet rubber 
sheet mica, varnished cloth, plastic materials, and enamel 
films on wire during the manufacturing process 

he instrument permits quality standards to be set up 


close to the point of manufacture so that variations in 


quality can be quickly detected and corrected (Applications 
include detecting places of low dielectric strength in imsulat 
ing materials, and holes in materials which must resist the 
passage of light or air 

The flaw detector can be applied to sheet materials up 
to 025” thick moving as fast as 450 ft per minute, and to 
wire up to 100 ft. per minute he instrument consists of an 
electrode assembly through which an adjustable voltage is 
apphed to the material undergoing test. and an electroni 
circuit which indicates the flow of current through the 


material which occurs when a flaw passes under the electrode 
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Kle« trodes have be 


materials 


Phe new Thaw ete 
to operate a rece ( t 
' 
process when fla 
to maieate vhet! 


imitt mav be mounte 


he counter 


Caleulator For Presses 
\ CALCULATOR, 
press tor blanking 
now available from ¢ ( ( PQ. RB { 


leanec k N J Thi ( Li 


Crary an enginee! t \\ Bs ( 


thie crankshaft diamet 


stroke on blanking JOS 





On drawing work, diameter and tonnage are give! 
from bottom of stre iiso the maxin ress speed 
the metal being worked. Capacity range 1000 tons 
with crankshaft up to 10°) diameter at t es trom 3° to 
$2”. The Calculator, which retails at 8i5.( pplemente 
with an explanatory booklet and « mplete in a 


leatherette case 
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DL LOWER INITIAL COST 
1 

at REDUCED MAINTENANCE 


. DY EASILY ADAPTED TO 
ui’ SPECIAL PURPOSE OPERATIONS 


ue KOA. 
N° 


rillmatic 


The Robbins No. 3 DRILLMATIC is designed and The hydraulic power is contained in a compact unit 
as a STANDARD MACHINE specifically for which tationary at the top of the machine column 








ial purpose drilling, reaming, tapping and boring itside piping or valves and all connections 
perations at lower cost. Drill heads with any ire manifolded inside the unit . . . no leaks. Two 
mber of spindles are easily mounted on the tooling separate adjustable feed rates are supplied and a 
saddle and by use of auxiliary units around a special wide variety of speeds is obtainable by using change 
se, multiple operations may be performed verti- years within the unit or by changing V-belt pulleys. 


ally, horizontally or any angle in between. When 


Send for illustrated catalog whic : >» manv 
perations are changed, the No. 3 Drillmatic can be Send for illustrated catalog which details the man 


economically converted to the new job. plus’ features of construction and operation. Study 
; them over; then consult with Robbins engineers on 
Old-type soft ways are replaced by large diameter the applications in your plant. Robbins is qualified to 
yuide bars in the saddle. These bars slide in guide lesign and build the tooling for your entire job . 
bushings on the oversize machine column. Both the tooling that will do the job faster, better, more eco 


bars and bushings are hardened and ground alloy nomically. Robbins Engineering Company, 318 
steel . . automatically lubricated. The saddle is Midland Avenue, Detroit 3, Michigan. 


actuated by a sturdy hydraulic ram directly over 


a 
1 + , i 

the work, reducing friction on the guide bars and E e 

further contributing to the life-time wearing qualities R tnsZ 
of both the bars and bushings. ee 


ENGINEERING COMPANY 





Producers of ROBBINS MAGNA-SINE «© ROBBINS UNIV-ANGLE 
ROBBINS SINE PLATE © ROBBINS INDEX TABLES 
ROBBINS No. 3 DRILLMATIC «© SPECIAL MACHINERY 
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R. bk. THOMAS, appointed Purchasu 
\gent for the Dumore Company. Ra 
cure Wis had previously served for 
= ears as chief accountant. Before jou 
Diumore, he was secretary-treasurer of the 
Ii dianapolts Brass & Aluminum Foundry 


| Mr Phomas succeeds Gi iN Pollaksen 
oa ‘ has resigned to enter his own business 


a 







ALLEGHENY LUDLUM STEEL CORP'N, Pittsburg! 
as consolidated sales development and engineering service 
nder managership of W. B. Pieree. Also announced 
the election of Robert M. Arnold, President of Arnold 
Engg Company. Chicago, to the Board of Directors 


— 


Arnold Engineering is a wholly-owned subsidiary of All 


gheny Ludlum, having been acquired in January, 1946 

A.W. LOVELL (left) has been named 
— Gen] Mer. Modern Collet & Machine 
-_ Co... Ecorse, Michigan. Sales Meg'r since 

Rs, bh Mr. Lovell was previously mana 
: = ment engimeer with Booz, Allen & Hamil 
—= ton, assigned to the Sperry Gyroscop 
Company. Additionally, Henry Hiller- 
man has been promoted to Sales Manager 


to Nlodk rn ¢ ollet 











EMERSON H. MOOK, INC... an advertising agence 
which spec ializes in the preparation and placement ot ma 


chine tool advertising, has recently opened offices at 5025 


N. Main St., Davton, Ohio 


Gorton M. Evans has been named Purchasing Agent. an 
Robert L. Crinnian, Asst Chief Eng’r. PIONEER ENG’G 
& MFG CO. according to announcement by A. M. 
Sargent, President. After leaving Cornell University, Mi 
Kvans worked for eight vears in the purchasing dep’t of 
Detroit Gear Div’n, Borg Warner Corp’n, before joining 
Chrysler Corp'n where he remained three vears, after which 
he returned to Borg Warner. Mr. Crinnian, a founder and 
past president of the American Society of Industrial Eng’rs 

at present Chairman of its Board of Directors. He will 
assist m supervising Pioneer's staff of process, plant lavout 


and production engineers 


Edwin H. Halvorsen, President, Cro-Micron Process & 
Research Corp'n, 180 Mulberry St.. Newark 2, N. J., has 
announced opening of a branch plant, WESTERN CRO- 
MICRON PROCESS & RESEARCH CO... San Carlos 
California. Frank Coleman and William F. Klose ar 
the new branch managers for Cro-Micron 


FEDERAL PRODUCTS CORP’N, Providence. R. 1 
has acquired sole manufacturing rights for the Federal- 
Metricator Air Gaging system. Manufacturing facilities, 
formerly located at Ann Arbor, Mich., have been trans 
ferred to the Federal plant at Providence, R. I 


OLOFSSON TOOL & DIE COMPANY—manufactur 
ers of dies, jigs, precision gages and special machinery 
announces occupancy of new and enlarged quarters at 2727 


Lvons Avenue, Lansing, Michigan 
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WALTER 8S. PRAEG 
ent, Nat'l Broach & 
Machine Co.. Detroit, to fill t 


created = by the deat} 


been ele ted Pre S 


Robert 8. 
Drummond. Me. Praeg has bee 
ber of the organizatiol 


J. Irvin Sehultz. form: 
company, was elected Vice-Pri 





lreasurer 


For many Vears ¢ 


ment, Rolled Thread Die Co.. » Reed Small Tool 
Wks have been conso is REED ROLLED THREAD 
DIE COMPANY. Pla cation ? ( er St., W 
cester 2, Mass —re1 e same. N 
ol personnel! are { 
are to be retained. 1 
and form rolling 
Clarence Snyder ght) President 
SNYDER TOOL & ENG’G CO... D 
troit, recently awarded pins to 44 
plovees who had been with thy 
Iron ive to 20 
Mrs ( is 
noun: 


Joseph Savage 


iis | tory Va 





Qt ) tments Howard N 
Maynard as Vice-P George H. 
Whitehouse. Vice-P t ( c t 
Sal Kenneth B. Hollidge. s 


CUTTING TOOL MFG’RS ASSN, 
meeting in Detroit. elected E. A. Goddard Pre t. M 
(soddard is \ et Presice nt of the Det YF Tool T 
of Goddard & Goddard. R. H. Wolfe, P nt Ari 
Pool & Reamer Co., Detroit is re-elect ( 
D. E. Van Deusen, President of Kelley R er ( ( 
land, was named Vice-Pres 


New C.T.M.A. Directors are Emil Gairing. Pres 


dent, Gairmg Tool Company of Det Maleolm F. 
Judkins. Chef Eng’r. Carbide D , | Sty ng Ste 
Co... MehKeesport, Pa. John K. Penny. P lent of U.S 
Broach Co... Detroit : ell as M G nd M 


\ an Deusen 


Defiance Machine Wks. Defiance. 0 s nal 
EDMUND BURKE CO... Tolec: strib 


for the northwestern Ohio 


ROBERT F. GOLDEN 
be in charge of the newly establis 
Research & Development Dep't, / 
Mfq. Co., Reliance D Massillon. O 
Other Eaton appointments include Ken- 
neth I. Silvis to the company’s Snap Ri: 
Sales Dep't: Ralph O. Amsden, Jr., 
the Detroit office: John S. Kerr to Cleve 
land: John L. Knott, New York; a: 
Clifford A. Esinhart named western rail presentative 


in Eaton's Chicago office 
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HAYNES STELLITE 
Mela asin | _ 
Teeit..----- __.. fou hig 
a Gow oo 


al HAYNES STELLITE metal-cutting tools are 
ESNTELLIT 
page Hoey made of specially developed alloys of co 


balt, chromium, and tungsten. They are 
used efficiently and economically for ma 
chining most machinable materials—and 
for nearly all machining operations. These 
iniform, dependable tools operate at 
heavy feeds and high speeds—with long 
life between grinds. This means high 
production at low cost per piece machined 

You can order HAYNES STELLITI 


standard tools or special tools to your 














i 
specifications through any Hlaynes Stel 
a lite Company Office. For more descriptive 
™ information, write for your copy of the 
\ 
' new revised edition of ““HAYNES STELLITE 
AVAILABLE STANDARD TYPES Nletal-Cuttinge Tools,”’ Form 5401. 
SOLID TOOL BITS TIPPED 7 l MILLING CUTTER BLADES 
wo A 2g > 
nas “a 
é . 
<i | — 
Square, flat, or round—in a wide range \ large iriety of st ind si for For many cutter body types—supplied 
of sizes—finish-ground ready for use use where solid bi f mpract finish-ground to close tolerances 
} 
Haynes Stellite Company 
ar fi’, Cariide and Carbon Corporation 
UCC 
Ge ()fices and Works, Kokomo, Indiana 
TRADE-MARK } 
Detr H stor Lo Angeles 
} San | I ‘ 
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INCREASE occ... 


DECREASE UNNECESSARY HEADACHES 


BY ORDERING 
CARBIDE-TIPPED TOOLS 
«wit HIGH-SPEED STEEL BODIES 





The most efficient tools are brazed with carbide tips on hardened 
high-speed steel bodies, so that the total length of the flutes and 
pilots Rockwell C-62-63. 


It has also been proven in actual practice that this type of tool ha 
a higher cutting efficiency due to the harder background for th 
carbide tips which produces less spring back under heavy cuts for 
this same reason. Also, the flutes and pilots will not score pick-uy 


due to the hardness of the high-speed stee 
pilot 


If you have a cutting tool problem, DETROIT 
REAMER & TOOL COMPANY would appreciate 


an opportunity to work it out with you 


Write for 


QUOTATION 





MADE TO YOUR 
SPECIFICATIONS 


DETROIT REAMER & TOOL CO. 


2830 E. Seven Mile Road Detroit 12, Michigan 
Manufacturers of Oil-Hole Drills, Subland Drills 
Special Reamers, Circularity Relieved Reamers 

End Mills and Special Tools 





SUBLAND REAMERS 
LINE REAMERS 
CENTER DRILLS 
COUNTERBORES 
CORE DRILLS 

END MILLS 


Special Tools 
To Your Specifications 











aa 
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ead pin. lo mn. tong by 
Material is SAE-104 
rolled steel. Requirements 
Rockwell “C7 at. sur 


1. depth of case without 


ore structure 


e same Lepel Spark-gap Con- 
rter will handle anv or all of 


ese Processes, usually with ad 


ntages similar to those give 


this advertisement. Often this 
itwillprove substantially more 
onomical than anv other high- 


requency generator—particular- 


; 


when heating non-ferrous o 


n-magnetic materials. Chang 
¢ from one iob to another can 


done in les- than 5 minutes 


~The 


~ 


= 
HARDEN 


39 WEST 60th STREET, NEW YORK 23, N. Y 
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SURFACE HARDENED T0 52 R“C” by High-Frequency Heating 


Phis tread pi = an e\a rie ! | | Tule rh obtainin { 
niformly | : and al : a r carburizin 
Pins are =s ly s I l n at ( = pM nute whil 
rotated at oV rp a | - | (| tel valer q renched 
\ surface hardness )* is = obt I whl re remaims at 
approni | )( \\ !) / I ! ~ No My Ishin 
req d becaus ! Ly] \ bho re ind cool. and since 
yperation is aut t) insk | ellent and uniform result 
he heath | = develop ries forou with a 50-kw spark ap 
\| | l ( | pur nounted on a Lepel 
aque } ink . tal tf the pin 
i 
lf vou have LI operation on fe ) I! ter ’ ! rerials which vou suspect ean be 
handled by hich-trequency heatin ‘ f nary check. If at all promising, ou) 
engineers norun tests, on sample d ; ort just what can be done. The re is no 
obligation iInquirtes e tre 
{ letter to s wil rin oO rete ‘ nfiorr fion or ll hv a representative 
{ny descriptton ) part ) roce ‘ ) rnish immeduately, specifi helpful 


d fe ) ov can file r\ enti 
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Step Up Production of Accurate Sized, Smooth Finished Hole: 


with P@BE sealed Lubrication 
INTERNAL GRINDING SPINDLES 


ki 











Oe pe 
2 Liar ce be 
on Sa 
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Pope Precision Internal Grind- —— 
ing Spindles come in the sizes, : 
shaft extensions and speeds (up ° 
to 35,000 RPM) to meet your 22a oe 
every need. The four, illustrated, : nce cq Pie 
all fit the same machine without : oy 
changing motor pulley size. 0 
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YP No. 40 
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DRILL 
HARDENED STEEL 
WITH 









cai Brin 


¢ 
na 4 


Carbide tipped drills from 17/64" 


Ace “Hi-Brinell’ Drills are designed and manufactur 
especially for drilling steel hardened to a Rock 
C40-C65 and above. « These drills have ample ne¢ 
tive rake thus eliminating thin projecting angles a 
permitting a faster flow of heat from the cutting Hille dittic tn eines up to 1/4". 
edges. Negative rake also adds to the ruggedness of 
the drill. ¢ The solid carbide drill has an extra heavy 


web. e Reclaiming costly dies is only one of the many 


profitable applications for Ace “Hi-Brinell” Drills. 


Ace also produces spiral fluted drills 
with spiral carbide tips for drilling 


}.Ya & D @ ' L L ” a 
wre 
CIM Tin™ 
Fy ssiae 
] *, 
. y s 


CORPORATION 





MANUFACTURERS OF GROUND-FROM-THE-SOLID DRILLS AND REAMERS 


. GROUND FROM #3” THE SOLID 
DETROIT 27, MICHIGAN 
aw 2392 
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PRECISION MABE 











DRILL JIG 


BUSHINGS 


All A.S.A. STANDARD types and sizes in stock 
for immediate delivery. 


Excellent delivery on NEW GAGES and 
GAGES salvaged by HARD CHROMIUM 
PLATING. 





Write today for particulars 


ECONOMY TOOL & MACHINE CO. m P BROTHERS 




















MILWAUKEE 14, WISCONSIN LE GRAF TON WIS CON STM 








TWENTY YEARS OF 
LOCK AND FIXTURE DEVELOPMENT 


DESIGNERS— BUILDERS 
ALL TYPES OF SHOP 
PRODUCTION TOOLS 





SATISFACTION GUARANTEED 


SWARTZ TOOL PRODUCTS CoO., INC. 


13330 Foley Avenue ASK FOR CATALOG 238G Detroit 27, Michigan 
Cleveland—J. W. Mull, Jr Represented by Pittsburgh—J. W. Mull, Jr 
Indianapolis—J. W. Mull, Jr Teledo—J. W. Mull. Jr 
Milwauvkee—Geo. M. Wolff, Inc Canada—Hi-Speed Tools, Ltd., Galt, Ont 

Houston—Engineering Sales Co Boston—A. R. Shevlin Co. Philadelphia, Pa.—Morgan Tool 
Chicago—Ernie Johnson Los Angeles—Production Tool Engineering & Equipment Co 
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Complete 
INVOLUTE SPLINE TOOLING 
lo the 


NEW AMERICAN STANDARD 
B 5.15-1946 


L htinois Tool engineers helped formulate the basie prin- 
ciples of the new A.S.A. Involute Spline Standard B 5.15- 
1916 which was officially adopted October 14, and are, 
therefore, particularly well qualified to discuss its appli- 
cations and production methods. 

Hobs (available now from stock), Shaper Cutters and 
Broaches produced at Ilinois Tool, where tolerances and 
fits can be correlated under the same engineering diree- 
tion, offer an impartial selection of tooling best suited 
to your requirements. 

All tools are subjected to precise inspection on Hlinois 
Measuring Machines to insure true involute profile. Be- 
cause Illinois Tool can supply the complete tooling—Hobs, 
Shaper Cutters and Broaches, it is the logical source for 
your involute spline cutting tools. 

CHECKING INVOLUTE 

PROFILE OF SPLINE 
BROACH ON ILLINOIS 
INVOLUTE PROFILE 
MEASURING MACHINE 


Witte for Vhie> fice ~*~ 
¢ alling Fool Standards best 


Illinois Tool Works Bulletin No. 25 lists the 
new A.S.A. Involute Spline Standards applying to 
Hobs, Broaches, and Shaper Cutters. 

Write for your free copy. 


cht to all America from 
> of alr transportation, 








OS = 


2501 N. Keeler Avenue, Chicago 39, Illinois 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


MANUFACTURERS OF METAL CUTTING TOOLS AND SHAKEPROOF PRODUCTS 














GEAR BLANKS ARE TURNED ACCURATELY AND 
SPEEDILY ON 
“BAIRD” AUTOMATIC CHUCKING 
MACHINES 


Here is shown a “Baird” No. 76H Chucking Machine, 
set up for turning, facing and boring gear Blanks 
made of a Special Cast Iron having a Rockwell hard- 
ness—85—90 B Scale. 


The O.D. is finished turned to 6.800 plus or minus 
001 and both faces are finished to 1.000 width 
plus or minus .001 


The Hole is finished bored and reamed .750 diame- 
ter to plug gage and is concentric with the O.D 
turning within .001 total indicator reading. 


The work is held in Standard “Baird” Three Jaw 
Contracting Chucks, using stud type jaws for gripping 
(The Spindle Turret is shown partially indexed to 
better illustrate the method of chucking.) 


This gear is completely turned as shown to the 
required accuracy at the rate of 55 pieces per hour 


Selection of a spindle speed for each position, 
which is a special Baird Feature, permits high Spindle 
speeds in the finishing positions where carbide tools 
are used to produce the fine accurate surfaces 
required. 


When you have Turning Operations that should 
be done profitably 


“ASK BAIRD ABOUT IT.” 


THE BAIRD MACHINE COMPANY 
STRATFORD, CONN. 
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26 Standard GLENCO 
<ompensering¥ OOL HOLDERS 


All Have Interchangeable Parts 





From these basic Holders you can make up 
literally thousands of combinations. All in- 
ternal driving parts are Standard and will 
interchange in their particular group or size. 


More Combinations Than Alphabet! 


Float sleeves may be interchanged with 
shanks, or shanks with float sleeves to make 
up combinations to fit almost any machine 
or job specifications. 


Insure Continuous Perfect Alignment 
—Correct Misalignment with 


GLENCO 


Illustrated are 9 of the 26 types. Send for 
complete file of illustrated data sheets 
Index J, Types A through Z. 


is 


iment 7 e747 aeons 


6467 EPWORTH BLVD. DETROIT 10, MICH. 
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Greater accuracy and 
stability 


Longer wear life 
Less weight 
Positive identification 


Positive adjustment 


ACCURACY YOU CAN TRUST 


oe 


a 
seh 


7 


A. WOODWORTH CO., SALES D 





WOODWORTH RING GAGES STILL 
PROVING “ON THE JOB” SUPREMACY 
OVER ORDINARY GAGES 


No wonder more and more industries are 
adopting this gage as standard. Its revolu- 
tionary design assures wear life 5 to 7 times 


longer. And maintains accurate inspection. 


This proved gage is easy to adjust, light in 
weight, durable—it’s a must for cutting costs, 
increasing production. Just try the Wood- 
worth Thread Ring Gage on your extra tough 


jyob—and you, too, will standardize! 


Wire or write for folder No. 46R 


at no obligation. 


IVISION, 1300 E. NINE M DETROIT 20, MICHIGAN 
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‘CLAMPING JIGS + SPECIAL TOOLS 














PHONE 
UNiversity 31-0370 


2228 FENKELL AVE. 
» DETROIT 21, MICH. 
: 





Each THRED-MASTER consists of a go and 
no-go section combined in a progressive type 
gage with knurled handles. 

Being round, the THRED-MASTER presents 
an infinite number of measuring contact points 
which means greater gaging-life. THRED- 
MASTERS are made to “Master” gage accuracy 
and conform to N.S.T.C. standards. 

They are easy to use:—Pick out the THRED- 
MASTER and corresponding measuring wires 
of the proper size. Set up your amplifier directly 
by the three wire measuring system. 

These measuring standards are ideal for 
setting up amplifiers (either visual or electric) 
and for accurately adjusting roll thread snap 
gages. 


Write for price 
and delivery. 








__ 











GOOD IN THE 4TH DIMENSION, TOO! 
For tool check { I f 4 
Dial | 

and i irate I 4 i € 
Their dials ar nstant lable. B ’ qving iS 


“SPECIALS” 


MADE TO YOUR SPECIFICATIONS 


GROUND & LAPPED 


KNURLS 


Prompt Delivery on Standard Knurls 
More than 100 Sizes and Styles of REED 


Standard Knurls in stock in High Speed Steel 
Write for Catalog No. 62 


REED ROLLED THREAD DIE CO. 
| Formerly ROLLED THREAD DIE CO. ond REED SMALL TOOL WORKS} 


Kuurls- Thread Rolling Dies and Machines 
WORCESTER 2, MASSACHUSETTS, U. S. A. 
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THE 3 ESSENTIALS 


GRINDING MACHINES 


¥ With the return from the problems of the 
war years, and the era of “Buy what you 
could get and no matter what the cost,” to 
Post War Production, the 3 essentials will be 
the watchword of prospective buyers of machinery. 


The new PARKER-MAJESTIC No. 2 Surface Grinder embodies 
[ae all the features gained in our forty years of experience, includ- 
| PARK E ~~ ing a positive cross feed saddle locking device and vernier cross 

NO. 2 R ; feed adjustment in tenths, making it without doubt the ovt- 

SURFACE | MAJESTE standing value on the market today. Furnished with either the 

GRINDER | aa Ci well-known PARKER single speed motorized spindle, shown in 
insert, or multiple speed unit giving several speeds, ranging 

™ Mes : from 2000 to 6000 RPM. 


ok 


Send for detailed circulars giving 
further particulars and specifi- 
cations of these machines. 


A companion in value is the new PARKER- 
MAJESTIC Model ‘’B” External Grinder. 
Streamlined to present day styling, and 
with many new features added, makes 
this machine a leader in its field. 


Designing has been so simplified that a prion 
novice can become very efficient in its GRINDER 


operation in a short time. 


“TWO MACHINES IN ONE” 
With. the quick change-over of spindle 
brackets shown at right, the new Model 
“B’ can be converted to an Internal 


Grinder, giving double duty at less cost. oy 


MAJESTIC TOOL & MANUFACTURING PT) 1d. hs 


147 JOS. CAMPAU DETROIT 7, MICHIGAN 
Canadian Representatives: A. R. WILLIAMS MACHINERY CO.. Limited, Toronto, Ontario 


THE JOHN E. LIVINGSTONE MACHINERY CO., Limited, Windsor, Ontario 


February 1947 
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GAMMONS 
OF KALAMAZOO REAMERS: 


ABRASIVE 
BELT GRINDERS 


: Model VH-6WP 
AS — Wet-n-Dri 6” belts 

a Used horizontally 
SE or vertically 


Model F.2 Flexible Belt 
2 to 2” belts. Especially 














a) 


Originators and 

Manufacturers of 

Helical Reamers 
and End Mills 





suitable for irregular 


CARBIDE 
GRINDERS 


Chip Breaker 
and Diamond 
Finishing 
Grinder 


shaped ports 
4) Helical Taper 
i, Pin Reamers 
Shipped by 


Return Mail 








10” Wet Carbide 
Tool Grinder 


The 


GAMMONS-HOAGLUND 


Compa ny 





VISIT OUR BOOTHS 235 & 239, WESTERN METAL CONGRESS 
OAKLAND, CALIF. MARCH 22-27 








1661 DOUGLAS AVENUE ° KALAMAZOO 54, MICHIGAN 











400 MAIN STREET, MANCHESTER, CONN. 








FULL BALL BEARING CONSTRUCTION 
Multiple Barreled’Protit Makers 


Special fixed-center THRIFTMASTER Drillheads to your 
blueprints. Standard Adjustable Drillheads are the popu- 
lar 2- to 6-spindle in capacities to 11” drills. Recommen 
dations for standard or special drillheads made promptly 
and without. obligation. 


ABLE 
FIXED CENTER and STANDARD ADJUST 


5 
| , 
. y 
\ ¥ = 4 4 . 
\ ™~. 
2 Spindles on fixed centers. For Drilling, Tap 


ping, Reaming, Counter-sinking, End Milling 







Spot Facing, Hollow Milling 





CHICAGO | Fraser Tool & Supp ~ berty Avenue 
CLEVELAND . Son Machinery Co.. 2882 West Liberty 
PITTSBURGH A. R. Sheviin 
BOSTO 
DETROIT 








THOMSON INDUSTRIES, INC. 


29-05 Review Avenue, Long Island City 1. New York 
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Write f orNew Booklet: 


| CAST-TO-SHAPE 
TOOL STEEL 


Gives you full details on 
FCC Air Hardening, Oil 
Hardening and other Cast- 
l'o-Shape Tool Steel Spe- 
cialues capable of saving 


you time and money. 


Get Your Copy — 
Write for it Coday 


ADDRESS DEPT. TE-50 


W &D 564 


February 1947 





START WITH YOUR JOB 


HEN it’s dies you're making 
—small or large—or various 
other forming tools or gages or 
certain fast-wearing parts of ma- 
chines, FCC Tool Steel Cast-To- 


Shape can really save you money. 


Very intricate shapes can now be 
cast in One piece within an eighth 
inch of finished size. This means 
that you pay for less steel to begin 
with, and reduce machining time 


substantially. 


Air Hardening, Oil Hardening 
and special Hot Work Tool Steels 
of various grades—each a thor- 


oughly dependable performer in 


its cClass—are promptly available in 


this modern, economical form. 


Any Allegheny Ludlum branch 
office can give you full particulars, 


or write for data. 


ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
Detroit 20, Michigan 
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ALEMITE. FITTING 


ROTARY 


FOR DRILLING, CORE DRILLING, aa 
ROUGH AND FINISHED BORING ami A new, versatile, plunger type clamp, 


designed to assure positive parallel clamping action 
during welding, drilling, assembly or milling opera- 





The inner race of the GATCO bushing rotates with the 


too!, piloting the tool accurately below or above the tions. Excellent for quick-action and the locking of 
‘ _ » 
eo a oy work in jigs and fixtures. 
a Red Plunger rod is tapped to receive g 16 bole for 
s y » > ) . 

Iminates expensive Cool construction Veduces § Toc adjusting. Reverse action permits operating ease in 
wear Prevents seizure and pilot breakage—Especially congested areas and where working height is limited 
adapt d where Precision ts required. Available from our distributors in the U.S.A. and Canada 


Write today fo 


|AMPING CO. 


328Midland Ave - BetrAit 3, Mich-= 


Write for full information and prices 


GIERN & ANHOLTT TOOL CO. pETROI 
130 2 Mt. Flliott Avenue + Detroit 7, Michigan 








\\\\ 





: Saue BY PUTTING YOUR WORK ON 


Designers and Builders of Hot and NEW 
Cold Swaging Machines, Hammering DESIGN 
Machines, Multiple Spindle Drilling 


and Tapping Machines, etc. Contract : : r = af 
You can effect important savings in machining costs by using modern 


Swaging and Machine Work 


LANGELIER Swaging Machines. Economical, practical, rapid! Production 


from one of these Swagers is, in almost every case, greater than with turn- 






ing or other forming operations. We manufacture many types of Swagers 


with capacities from pin-pointing to 7” dia. tubes. Write for full details 





TYPE H SWAGER 


Head is water-jacketed for hot or cold swaging 
Machine as shown here is equipped with hydraulic 
feeding mechanism and hydraulic work clamping 
jaws. Adjustable dogs vary length of quick ad- 
vance and swaging feed to suit requirements 


Return is automatic. Capacity tubing, 3 


LANGELIER MANUFACTURING CO. @ PROVIDENCE . RHODE ISLAND 
DRILLING AND SWAGING SPECIALISTS FOR OVER 50 YEARS . . . INCORPORATED 1887 
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TORQOMATIC , ~— 


A UNIVERSALLY ADAPTABLE 
TORQUE-DRIVEN TOOL... BY 


The most advanced tapping attachment... in design. . . in trouble-free per- 
formance . . . in ease of operation. It is ultra sensitive . . . produces high quality 
threads... operates without pressure on the tap . . . produces more tapped holes 


per hour . . . saves taps. The JARVIS TORQOMATIC is the most efficient tapping 
attachment developed to date and is, therefore, the most economical. 







‘han tom = 
| i quality production at lower cost. WRITE TODAY, Dept. 
sy 222, Jarvis Power Tools, Middletown, Connecticut. 


Ask for the well-illustrated, fully descriptive folder on 

ran | JARVIS TORQOMATICS. It shows you how to increase 
i 
ay ia 


.\ bi 


"sam" The CHARLES L. JARVIS Co. 


MIDDLETOWN, CONNECTICUT 
ae ~=TAPPING ATTACHMENTS ° FLEXIBLE SHAFTS AND MACHINES 
GROUND ROTARY FILES e QUICK CHANGE CHUCKS AND COLLETS 
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To Choose From 


WORKS IN 
SHALLOW 


COOLANT PUMP MODEL “VS” 


(Vertical Short) 


Designed for Shallow 
Chip Pans Without Covers 


Here is a performer with nine lives .. . it will give 


years of service easily and quickly installed 


either with new equipment or as replacements. . 
the inlet grille serves as a base, allowing the pump 
to rest directly on the bottom of the tank . . . clamps 


and holding brackets are not required. 


Pumps in Seal-type, 
' Seal-less and Rollway de- 
signs for pumping coolants, 
witing fluids, abrasive 
 Viquids, lubricants and 
water available in every 
| type and size. Please de- 
_ scribe your installation when 


writing for information. 





STANDARD 
MODELS 


Pioneer Pump & Manufacturing Co. 


19645 JOHN R ST. oe DETROIT 3, MICHIGAN 














Ingenious New 


Technical Methods 


To Help You Simplify Production 





New Centerless Lapping Machine Gives 
Precision of Less Than 2 Micro - Inches! 


Now it’s easy to lap cylindri 
cal pieces—quickly—accurately 
—without specialized operator 
skill! The new Size Control Cen 
terless Lapping Machine han 
dles pieces from .010” to 10 
diameter without costly set-ups 


The operator merely holds 
piece between lapping rolls 
with stick. Pressure applied de 
termines quantity of metal re- 
moved. Small roll turns piece 
at slow constant rate. Large 
roll turns more rapidly to re 
move minute quantities of met- 
al. Ideal for lapping oversize 
gages, worn gage plugs to next 
smaller size, bearings, bushings 
or shafts. Roll speeds easily 


changed. Adjustable for tapers 


Ideal also to save time on the 
job, is chewing gum. The act of 
chewing aids the workers’ con- 
centration; seems to make work 
go easier. Furthermore, chew 
ing gum may be used even when 
both hands are busy—increas 
ing worker safety—and reduc 
ing work interruptions [hat is 
why many plant owners have 
made Wrigley’s Spearmint 
Gum available to all 


—- 


Ss 


Centerless Lapping Machine 





























= = a 
- -_ o | 
a. ; Drill holes in cast iron clutch 
y 4 2 . : — hubs 120 apart and central 
0 Multiple Drilling “= 































































with gear tooth space 
fo r 56 DRILL 
High Production 128 ORILL 
THROUGH 
ok Spe 3 HOLES 
—_—-s cs cari - 
NW6 DRILL 
—— Machine cast iron cylinder heads THROUGH 
Protlem on three sides. The boss must be 3 HOLES 
} | its perfectly flat. 
| a ae ALL SEVEN FIXTURES ROTATE 
: >234 DRILL THROUGH & 120 with each index of the turret 
6!e COUNTERSINK to space the angular holes 
; <3—-203 DRILL HALF HOLE equally. Six units working upward through the fix 
} | | | MILL BOSS tures drill these holes in two steps. A vertical unit with 
© © a three-spindle head drills the parallel holes 
MILL IRREGULAR SURFACE 
| | r .250 DRILL THROUGH & 
| ey | Oy \ COUNTERBORE 
I 6 HOLES 
' sey, , THE BOSS BELOW THE IRREGU- | 
ol Nethod LAR SURFACE is end milled by a 
_ cutter that moves toward the 
| work, then upward for the cut and away. Six identical 
fixtures on the index turret each hcld two pieces, one 
in front and one on top. The front piece is machined 
first. It is then transferred to the top location for 
counterboring on the opposite side 
, 
210 PIECES PER HOUR GROSS 
WITH ONE OPERATOR. 
For your high production work get the facts on auto 
matic machinery and compare unit costs. If multiple 
drilling operations (requiring up to five H. P. each 
are involved, we can design, build and tool machines 
ready to work for you.To obtain proposals, send us the 
prints showing the operations and hourly production 
KINGSBURY MACHINE TOOL CORP. KEENE=N.. H., U.S.A. 
F 
eS 
—— 295 PIECES PER HOUR GROSS | 
Results with one operator, plus savings 
. - in handling time, floor space and % 
rejects. All together, they lower the unit cost enough y 
to pay for the machine in a short time. y a 
*. tg wae 
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THIS TOOL’S 


Gat Something? 


\ 





Under White Light 
With ZYGLO 
Under Black Light 


No mistaking these vivid Zyglo 
indications — here’s positive evi- 
dence of cracks and poor bonding. 





Tells You What 
PRECISION RAM TYPE NO. 7-B ee ee 
VERTICAL UNIVERSAL dat Mediin-it: Goalie waaiaiians. Gaal on 


MILLING MACHINE otherwise—Zyglo tells a//, in brilliant and 


easily-interpreted patterns 


| @ Flexible @ Easy to operate ci. bach acta apg at ae maa paalllagke e 
° Sturdy ® One set up works to benefi both ve, ‘a ers of all 

7 kinds of tools. By ready disclosure of defects 

© Universal . All angles , before rough grinding, it simplifies quality 

| quickly obtained control materially lowers tool manufacturing 
costs. By unerringly locating flaws before 


they’re discovered through failure, it slashes 
¢ Four Sizes 








scrapping costs for users eliminates uncer- 

e Four Types tainty in acceptance and use after re-grinding 
e Adaptable to all You'll profit by Zyglo’s all-informative charac 
Milling Machines teristics. Write today for complete information 





; ’ KZYGI : Pat f 7 Mark of Maa 
= For further information os od a ak dean 

é fn write Dept. H a materials for the fluorescent nspection 
meth sre n 





NATIONAL DISTRIBUTORS 


} H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE 4, R. I. 
| AGENTS IN ALL PRINCIPAL CITIES 


MAGNAFLUX CORPORATION 


CeonPeRatien 5914 Northwest Highway, Chicago 31, Illinois 





NEW YORK « DETROIT + DALLAS + LOS ANGELES + CLEVELAND 
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BAY STATE INTERNAL 
GRINDING WHEELS 
are made closely to size, with 
arbor holes parallel to face and 
accurately centered — take 
heavy, fast cuts and have long 
life — are uniform — their por- 

osity is predetermined. 

For your guidance in selecting 
the correct wheel send for our 
new bulletin containing a list of 
operations and recommended 


specifications. 





_ BAY STATE ABRASIVE PRODUCTS CO. * WESTBORO, MASSACHUSETTS, U.S.A. » 
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MAIN DRIVE AND aN 
BED CONSTRUCTION >» 


CINCINNATI 
Mi Boring Mill 





REASONS FOR THEIR 


10-FOOT — 12-FOOT 
AMAZING 1. One piece speed box and bed construction, 
providing rigidity and preventing 
PERFORMANCE misalignment of shafts 


2. Hardened steel forged gears mounted on multiple 
splined shafts running in anti-friction bearings 
3. Anti-friction bearing table mounting with 
3 load carrying tracks; outside track nearly 


full diameter of table 


4. Automatic pressure lubrication to all units and 


parts interlocked with main drive motor 


THE CINCINNATI HYPRO planer COMPANY 


PLANERS - BORING MILLS - PLANER TYPE MILLERS 
CINCINNATI, OHIO 
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AMihftiitttl »» CROMOVAN 


100,000 pieces per grind .. . 100% increase in production over former dies . . . is 





the outstanding performance of this Cromovan six station, progressive lamination 
die. The die punches out both rotor and stator laminations complete ... from 
.025 silicon lamination sheets... clearance tolerance of .0007 inch per side is strictly 


maintained between punches and die. All cutting surfaces of this die are made 


of CROMOVAN. 





STEEL & CARBIDE CORPORATION 


OFFICES: McKEESPORT, PA. - NEW YORK - HARTFORD - PHILADELPHIA - PITTSBURGH + CLEVELAND - DAYTON - DETROIT + CHICAGO - LOS ANGELES 
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assured in long production runs, because 


Arbors, at every step from rough forgings to f 


Better Service to you, because large stocks of 


requirements can be filled immediately 


Continual Cost Reduction is accomplished by Scully 


Individual-Arbor Set-Ups. 


Standard Arbors for all machines having N. M. T. B. Tapers 
See Pages 112 and 114, Scully-Jones Catalog No. 500, for Style A and 
B Arbors. Send drawings or specifications for prompt quotations 


on special arbors. 


Refer to the Scully-Jones Catalog showing over 500 types and 
sizes of cutting tools, collet chucks, boring equipment, centers, etc. 


Cully = 


AND COMPANY ol JONES 


2056 1915 SOUTH ROCKWELL STREET ° CHICAGO &, U.S.A. 


SCULLY-JONES 
ARBORS 


Absolute Accuracy, as well as stamina 


careful heat treating and grinding of Scully 


nished tool 
Scully-Jones Arbors are maintained from which your 


jones 





~ 


are 
of the 


Jones 





Engineer 

















POINT No. 1 


MANUFACTURING RESOURCES 


\ufacturing 
abrasives. The 


ra Falls, N. Y 


ARBORUNDUM 


TRADE MARK 


BONDED ABRASIVES 
COATED ABRASIVES 


ABRASIVE GRAINS AND 
FINISHING COMPOUNDS 








Tool Room sticks and stones that cut 


i grits and 
fast...last long...and hold their form 


equipment 








“Carborundum” is 





a registered trade 
mark which i 





or bi Mt Petthictet arta.) 
by The Carb 


dum C 





Sutting-Off Wheels the modern A Coated Abrasive for every All standard shape 


are supplied in 
tor taster, less costly, more finished cuts sanding and finishing condition 


grinding wheels by CARBORUNDUM 
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This Flame Hardening Keeps Monarch Lathe Ways 


This fine tool was used in shell manufacture and 
during its time in use, approximately one year, turned 
the burr ring on one million, ninety thousand shells. In 
examination of the machine, we find the ways as good as 
new although the movement of the carriage was confined 
to a short space. This seemed amazing to us after our ex- 
perience with the older types of construction.” 

That's unsolicited, written testimony about a stand- 
ard Monarch 10” EE Toolmaker’s Lathe. What wasn’t 
known is that such performance records are the accepted, 
rather than amazing, experience—for thousands of 
Monarch users everywhere. 

More than 21,000 lathes have left our plant with 
flame-hardened ways since we first introduced the process 
for machine tool applications, back in 1937. It’s one of 
the many plus features of Monarch Lathes — features 
that enable you to produce more for less. We'd welcome 
the opportunity to show you how Monarch can meet 
your metal-turning needs. Mav we talk it over? 


THE MONARCH MACHINE TOOL COMPANY - SIDNEY, O. 















MACHINES 


: \ 
CGfood as New in AFTER 1,090,000 CYCLES 


A 


10’ EE TOOLMAKER'S 


LATHE 
Flame-hardened ways 
jre One important 


reason why you'll get 


longer life and greater 
accuracy in this sensi 
tive precision m achine 


For complete informa 
tion and jetailed 
specificat ask for 
bulletin No. 10-EE 


The Too Engineer 




















“Here's the inside story of another application of 
Latrohe's DESEGATIZING proCess...this time to Die Steels 





Chrome Die Steels, now made with the exclusive 


HE four grades of Latrobe's High Carbon-High wav yi oy :, 
LAPROBE 
Desegatizing Process, are described in this new book- | os 7/ZEO 


5, (ome 
h ELS 


In it you'll find page after page of interesting 
photographs and photomicrographs of both standard 
and Desegatized Die Steels, giving you an opportun 
ity to compare and see the difference. Every buyer 


A of die steels should have a copy. Write today 


LATROBE ELECTRIC STEEL COMPANY’ 


let, just off the press! : f pesto 





q 


LATROBE, PENNSYLVANIA 
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i Henry Disston & Sons, Inc. 
“HI-MO”’ 
“REX T-MO”. . . . . Holcomb Steel Company 
yk Se © Jessop St 
: “MIDMAX". er re ae The : 
"STM"... Simonds Sew & Steel Company 
“VUL-MO". . . Vulcan Crucible Steel Company 
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) Decause only MO-MAX 
GIVES YOU ALL THESE ADVANTAGES... 


7. MO-MAX has superior cutting qualities 
2. The machinability of MO-MAX is unexcelled. 


3.MO-MAX is economical. Its specific gravity is 


about 8% less than that of 18% tungsten steel 


4, MO-MAX is available in a standardized composi- 
tion; also in cobalt and high vanadium varieties for 
special high speed steel requirements 

5. For 14 years MO-MAX has demonstrated its super 


iority in all types of cutting tools. 


Learn all the facts! Send for your copy of the MO-MAX Handbook 
sixth edition. Get the full story about this remarkable steel, 
including easy-to-follow instructions on heat treating 


THE CLEVELAND TWIST DRILL COMPANY 


1248 East 49th Street . Cleveland 14, Ohio 
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machins 

production with tewe hances errol or example, centering 
; ; é } 3 ‘s and dril } operat in precede boring ir 1e same set-up 
because a bi n, mounted in slide and ground at same time as 
flat on side chuck, provides a reference point for returning 
collet to dead center eed screw dial n be adjusted to zero 
setting in any position in ed range, and anti-backlash screw 
assures .QOO5 yccuracy in s nc rich is then positively held 
by offset de ioc vailable in straight or taper shanks to 
accommodate boring bars fror o 1” diameter. You can 
count on easier ister Nore accurate boring when you use 


Universal Boring Chucks. Write for complete particulars 








UNIVERSAL ENGINEERING CO. 
MICHIGAN 
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NOW! BAR FEEDS For ALL Types 
and Sizes of Screw Machines — 


























































} 
@ Step by step Lipe-Rollway has 
| developed pneumatic bar feeds that 
can be used on any screw machine, 
| regardless of type or size. The ex- 
perience and success behind the 
original Lipe equipment for hand 
| screw machines, first used in 1941, 
has led to even more startling devel 
opments for use with machines han- | 
dling large diameter stock and for | 
For small hand screw Multi-Spindle Automatics 
Brown & Sharpe automatics. 
— INCREASE YOUR SCREW MACHINE OUTPUT 
and IMPROVE THE QUALITY 
When Lipe Pneumatic Bar Feeds are 
used, feed fingers, pushers and all related ; 
parts are discarded, resulting in substantial 
savings in replacements and repair costs. 
Higher production rates result from no lost 
time in operation and maintenance of feed 
fingers. No set-up is required when jobs are 
changed. And that’s not all! 














Lipe Pneumatic Bar Feeds reduce your 








scrap loss . . . entire bar is enclosed, pro- 
tected, and supported at both ends... no 
whipping . . . no surface contacts at any 
time to mar or scratch fine finish . . . noise 
reduced almost to vanishing point ... no 


special guards required. Safe—sure—simple 
—and quiet. 


of Multiple Spindle Automatics Write today for further information about 


ag ls ond lovieding 250° capacity. 


ook s 






Lipe Pneumatic Bar Feeds . . 








ma 20) 88''F © Mee) ice) F Vale). & oa 1, N. Y., U.S.A. 


Cable Address: LIPEGEAR 
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_Advantages of Wind ae Prictsben 
hy 
igixitiee i cdluction 





F you are working to tolerances of “quarter tenths” 
| on a production basis, Swiss high precision machine 

tools and measuring instruments will give you the 
unusual advantages of highest accuracy, convenience of 
operation, ease of control and exceptional versatility — 
factors that spell new proficiency and new economy 
on even the most exacting jobs. 


All these advantages of famed Swiss precision are obtain- 

able through the Cosa Corporation, headquarters for the 

following Swiss Machine Tools and Measuring Instru- 
ments: SIP Jig Borers, including the Hydroptic-B Jig 
Boring and Milling Machine, with its built-in optical 
measuring system ... SIP Profile Projectors, Dividing 
Machines and Measuring Instruments... Studer Profile 
Grinders... Bechler Automatic Lathes and Screw Machines 
. Mikron Gear Hobbing Equipment... Safag Automatic 
Pinion and Wheel Cutting Machines... Sallaz Burnishing 
Equipment ... Schaublin Turret and Finishing Bench 


Lathes ... Lienhard Pantographs, 3-dimensional Copying 
and Milling Machine. 


Our engineers are familiar with all the many possible 
applications of the advantages of these world-famous 
Swiss Machine Tools and Measuring Instruments. They 
will be glad to work with you in specifying and using 
them to your best advantage. 


High i oBgiok Headquarters 


- 


— 





COSA CORPORATION 


CHRYSLER BUILDING + NEW YORK 17, NEW YORK 


4 


L 
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NOW... 


without JIGS 


.... you can drill, 
bore, ream and tap 


... small work 


The new 4°x4° Bullard MAN-Au-Trot 
Spacer for speedily and accurately locat- 
ing holes within a 4x4 area... for 
use on smaller sensitive drills but usable 
on larger drills as shown. Its hydraulic 
unit will operate four 4’'x 4’ Spacers if 


you so desire 


...as well as 
LARGE WORK 


The new 30''x 20” Bullard MAN-Au-TROL 
Spacer for accurately repeating a pattern 


of holes within a 30'’x 20” area... for 


use on radial drills. 





BOTH the 4’’x 4” and 30’’x 20”" Bullard MAN-AU-TROI 
Spacers give you such benefits as: elimination of expensive jigs 
...no production tie-ups for making jigs... straight holes 90 
to the work... prevention of strain on drill spindle and re- 
duction of drill wear because of perfect tool centering less 


Operator fatigue. Write for MAN-AU- TROI Spacer Bulletin 


The Bullard Company, Bridgeport 2, Connecticut 





Typical Installation of 30°'x 20” 


MAN-AuU-TROL Spacer. 











BULLARD 


CREATES NEW METHODS 


TO MAKE 
MACHINES DO MORE 








The Tool 








Engineer 





DESIGN 


A complete engineering service, 
backed by an experienced staff, is at 
your service to make recommenda- 
tions and design special cutters. 

















RANGE 


Hundreds of sizes, 
models to meet every requirement, 
regardiess of machines used or ma- 
terials to be cut. 





























THE NEW LOVEJOY “CUTSALL” 


Describing Tool-Bit Type 
Carboloy-Tipped Milling Cutters 


Here is a brand new Lovejoy catalog filled with facts about 
Lovejoy’s great new Cutsall Face and Step milling cutters. They are 
designed to profitably meet the most modern production demands. 
They have such features as interchangeable Carboloy tipped 
blades, rugged forged steel housings, provision for fine blade ad- 
justment and secure blade locking. And in action they remove metal 
faster and cleaner than anything you've ever tried. It will pay you 


to fill in the coupon and mail it to Lovejoy today 

mH Ee eee ee ee ee ee ee 
NAME TITLE 
COMPANY 


STREET 


CITY 


Mod's sled Miele] Reel iT baal, len 
SPRINGFIELD, VERMONT, U.S. A. 
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REORDERING 


OBSOLETE 


BROACHES 7 


A broach performing satisfactorily right 
now can often be redesigned to increase 
production, improve finish and eliminat« 


Operavtions 


The above redesigned broach did just this. 
Now it produces the 1” hole in an alumi- 
num casting to a 10 micro-inch mirror 
finish. Eliminates reaming, grinding and 


honing. 


Let us check your prints for up-to-the- 


minute design before reordering. 


MICHIGAN. 


BROACH CO. 





NORTHLAWN AVENUE 





FURNISH YOUR 
PRODUCTION PARTS 


smplelely 


© 


With the largest production machine 
shop of its kind, Michigan will machine 
your production parts, complete, assum- 
ing ‘‘undivided responsibility”, forthe 


engineering, tooling and production. 





Parts like these are machined by 
Michigan. 


Get Michigan's quote and check costs. 
Michigan may be able to save you money 


and headaches. 


Do you have our 9 folders on broaching? 


MICHIGAN 
BROACH CO. 





° DETROIT 4, MICHIGAN 


The Tool Engineer 








































Crobalt is a hard alloy (containing princi- 
pally chromium, cobalt, tungsten, vana- 
dium, zirconium and carbon), cast in the 
form of tool bits and inserted milling cut- 
ter blades especially developed for high 
speed production. At high temperatures 
(up to 2000 degrees) Crobalt cutting 
qualities remain constant. 


The cutting edges of a Crobalt tool stay 
sharp longer, and thus assure you of much 
greater tool life between grinds. This 
automatically increases production by re- 
ducing “Down-time” ordinarily required 
for changing of tools. Try Crobalt in 
your shop. 


CARBIDE TIPPED 
Inserted Milling Cutter Blades 


Crobalt now fabricates carbide tipped in- 
serted milling cutter blades. Any make of 
tungsten carbide can be furnished. Prices 
for this type of blade are unusually low 
and the product and finish are unexcelled. 
We manufacture blades of all types and 


sizes. Send us your prints for quotation. 


1351N. Main St. 
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ICKERS HYDRAULIC CONTROLS 


Fimplify Machine Operation... 


Protect Work and Machine 











Vickers Hydraulic Sequence 
and Check Valve. 


This is one of a series of applications pointing 
out the many advantages of Vickers Hydraulic 
Controls. 


Kearney & Trecker Milwaukee 
Simplex for multiple milling dia- 
metrically opposite slots in work. 


This is a representative installation of Vickers Hydraulic 
Controls featuring interlocking of machine operating 
phases by a combination of pilot interlocks and pressure 
sequence control valving. Three work arbors are indexed 
to position for simultaneous slot milling . .. accurate register 
and timing being assured by series connected pilot and 
pressure sequence interlocks. Thus all three pieces are in 


proper position before cutters approach the work. The 












unter 
0) valves- 


Application Engineering Offices: ATLANTA # CHICAGO «+ CINCINNATI « CLEVELAND 
LOS ANGELES » NEWARK « PHILADELPHIA « ROCHESTER « ROCKFORD « SEATTLE « TULSA « WORCESTER 






same positive interlocking prevents succeeding automatic 


index until cutters are clear. 


Other advantages of these valves: (1) they automatically 
provide “cushioned” operation, and (2) their ease of 
adjustment saves set up time when a variety of types of 
work is to be accommodated. 


Our application engineers will be glad to discuss adapta- 
tions of Vickers Hydraulic Controls to your products. 





VICKERS Incorporated 


1416 OAKMAN BLVD. © DETROIT 32, MICH. 


DETROIT 






ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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| AUTOMATIC CHUCKING and TURNING MACHINES 


There are no practical limits - to the variety 
of work these machines will handle 





These five models in the P&J line are de- with equal facility and at closely and easily 
signed to meet all needs of metal working held tolerances. Tooling to meet specific re- 
shops for high production of duplicate parts quirements is an inherent, advantageous 
at low cost for power, labor and maintenance. feature of every machine in the P&J line. 


The capacity range covered by these machines 


is inclusive, parts small or large being handled Send for illustrated, descriptive literature. 


BUY VICTORY BONDS TODAY FOR SECURITY TOMORROW 
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A WORLD STANDARD FOR PRECISION 


\ding PF 


3 JAW 


oblem-** 


4 JAW 
INDEPENDENT 





2 JAW 3 JAW 4 JAW 
SELF- CENTERING SELF-CENTERING INDEPENDENT 





2 JAW 3 JAW 4 JAW 
SELF- CENTERING SELF-CENTERING INDEPENDENT 





3 JAW 
SELF-CENTERING 


Consult 





4 JAW 
INDEPENDENT 








Cushman Chuck 
are now being made it 


a wider range ofl types 


sizes and jaw specifica 
tions for mounting or 
American Standar 
Type A-1, Cam-lock 


Type D-1 and Long Ta 
per Key Drive Spind| 
noses, as well as for use 


on threads« d 


spindles 
using adapter plates 
We are ready to serve 
you to meet post Waf®& re 
quirements on expand- 
ed production lines 
The right chuck with 
the right jaw equipment 
can help you reduce 
machining costs. Con 


sult us 


THE CUSHMAN CHUCK COMPANY 
HARTFORD 2, CONN 


| Chudtisg Exagiricrt Since /ECZ 


































MORE PIECES BETWEEN GRINDS 
@ MORE GRINDS PER TOOL 


@ LESS DOWN TIME 
e LOWER TOOL COST 


under identical conditions and compare your 
pieces per grind, grinds per tool, total production 
e/ f. 19 per tool. Then check its ability to operate at 
O12ef2 * So were dozens of today’s higher speeds and feeds. 
enthusiastic users of Improved TECO Cemented 
Carbide—before they tried it. Now they are 
getting drastic increases in pieces per grind 
reduced down time—higher daily production per 
machine—lower tooling costs. 
Improved TECO Cemented Carbide has a harder, 
tougher, more uniform structure. This provides 
remarkable resistance to wear and breakage in 
very severe service. 


PROVE IT YOURSELF! Tool up a machine on 
any carbide job, with the Improved TECO. Run 


Have one of our tool engineers demonstrate, 
without obligation. If you prefer making your 
own run, send details of your set-up for proper 
recommendation. Ask for latest catalog and 
price list. 


TUNGSTEN ELECTRIC CORPORATION 
570 39th STREET, UNION CITY, N. J. 


“me haa ek CEMENTED CARBIDE 
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sheave cutters 


i * 


PRODUCTION GROOVING 
AND THREAD CUTTING 


WENDT-SONIS CARBIDE TOOLS 


threading tools 


Now! 
ations can be done faster, more economi- 
with Wendt-Sonis Carbide Tools. 
Each tool is especially designed for its job. 


Grooving and thread cutting oper- 
cally 
Available from stock in a wide range of 


Shanks scientifically 
hardened. Cutting angles are based on ex- 


sizes and grades. 
haustive tests made under actual produc- 
Use Wendt-Sonis Car- 
bide Tools to increase your production — 
help combat rising costs. Get complete de- 
tails by writing WENDT-SONIs COMPANY, 
Hannibal, Missouri or 580 North Prairie 
| Avenue, Hawthorne, 


tion conditions. 


California. 


z 





WENDT’ SONnIS 


CARBIDE TIPPED CUTTING TOOLS 


SPOT- 


BORING TOOLS © CENTERS @¢ 
FACERS © CUT-OFF TOOLS « 
FLY CUTTERS @¢ 
REAMERS °¢ 


COUNTERBORES 
DRILLS «© END MILLS 
TOOL BITS © MILLING CUTTERS 
ROLLER TURNING TOOLS -°« 
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SPECIAL BITS 








. Safer Stamping at Lower Cost with. 


‘Nu-Grip’ STA MPs 


LETTERS 
FIGURES 
SYMBOLS 








* New Design gives posi 
tive linger grip 

¢ Grip holes at exact } 
pointfor perfect balance 

e Give workmen “feel c 


security’’ when stamps 
are struck by severest 


hammer blows 
Stamps are made of 


“Safety” Mecco al- 
ley steel, on heavy 
duty blanks for all 
Stamping applications 


le in sizes from 


rdataand prices 
* Patent applied for 


A QNNINGHAM Co, 


SAFETY STEEL STAMPS 


169 E. CARSON STREET 





PITTSBURGH, PA 


“CONE-LOK” JIGS 














The Woodworth ""CONE-LOK” @® 


jig utilizes the full braking power 





of its perfectly mated male and 


female cones. 


ACCURACY YOU CAN TRUST 
e MECHANICAL SIMPLICITY * ADAPTABILITY 


¢ RUGGED CONSTRUCTION * CHIP PROTECTION 
e SEALED LUBRICATION * MAXIMUM SAFETY 


* CATALOG AND FULL SCALE TEMPLATES UPON REQUEST * 


\fetel>)' fe) aa. 


N. A. WOODWORTH CO., * SALES DIVISION 
1300 E. NINE MILE ROAD .* DETROIT 20, MICHIGAN 
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‘NOT THIS TAG.. 





THE STORY BEHIND IT.. 


TVhid i whid (rts 


Jé Leiter SERVE YOU, Detroit Broach makes sure the story 
behind its OK is one of dependability. The value of an inspection 
OK on any tool is based on the equipment and quality standards 


used when making the inspection. For this very reason a Detroit 
Broach OK has added value. 








The inspection department at Detroit Broach has complete facilities 
for the inspection of every broach dimension ... facilities com- 
prised of the finest equipment available. Every dimension —size, 
tooth spacing, tooth form, clearance and all the others—is checked 
on equipment selected specifically for the inspection of broaches 
to the exacting accuracy required. When Detroit Broach OK’s your 
broaches you know they’re correct...correct to the highest standards 
of quality—determined on the finest of modern inspection equipment. 





Another reason why Detroit Broach tooling is a dependable short 
cut to accurate broaching production. 








20201 SHERWOOD AVENUE @ DETROIT 12, MICHIGAN 
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SPEED-WET™* brings you 
Kesin- Bond Production for 
dry or coolant grinding 





Resin-bond production is premium pro- 
duction—improved speed, stamina and 
finish at lower cost. Why? Because each 
individual abrasive grain in Speed-wet 
resin bonded products is twice anchored 
in a heat-set resin adhesive, which, once 
hardened, can never remelt or flow or release its grip. 


When used dry, Speed-wet resin bonded abrasives are immune to cutting heats 
and humidity. Used wet, they are impervious to water, cutting oils or coolants. 


Thus, for dry or coolant grinding, or for polishing and finishing 
of metals or glass or plastics, Speed-wet resin bond abrasives de- 
liver extra performance. Specify Speed-wet Metalite for aluminum 

TURERS oxide grit—or Speed-wet Durite for silicon carbide. Metalite or 
OOF OUATITY, Durite, they're both resin bonded if they are marked Speed-wet*. 


COATED ABRASIVES 
FOR : ; v- 
SEVENTY TIVE se N Reg. U.S. Pat. Off. 


YEARS ex 


S76) BEHR-MANNING 








AIEEE 
677-1947 


(Division of Norton Company) 


TROY, N. Y. 
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Get SMOOTH SURFACES 
for 
Accurate Layout Work 


id - 
§ eg “ 
™ > 
4 = 
a A i “ 
; ; : “a 
i :: 


“RED STREAK” Precision-Finished 





aap, 








MAKE YOUR OWN GAUGES, dies, jigs, 
templates, stamps, shims, machine parts 
and small tools...with Simonds Oil 





Hardening Flat Stock, made of Simonds SIMONDS 


own alloy tool steel, uniformly annealed 

Baa ; ; SAW AND STEEL CO. 

for easy machining and proper hardening. : ' 
FITCHBURG, MASS. 


SAVE TIME AND MONEY with this Flat Other Divisions of SIMONDS SAW AND STEEL CO. 
Stock which is cut to 18” length and accu- making Quality Products for Industry 








rately ground to standard thicknesses and paemioncs 
widths. No need for the expensive machining spiciitcaide mmo. ISIMONDS' 
required to grind ordinary stock to size. gecnes amano sen cg Grinding —. 


LOcnPoRT, w.¥. 


: 2 Wheels , 
; ; Special Electric Simonds Products 
1 45 STOCK SIZES oe special sizes to Furnace Steels end Grains for Canada 


order. Get “Red Streak’’ Flat Ground i 
Stock from your Simonds distributor, or BRANCH OFFICES: 1350 Columbia Road, Boston 27, Mass.; 127 


. . S. Green St., Chicago 7, Ill; 416 W. Eighth St., Los Angeles 14, 
the nearest Simonds office. Immediate Calif.; 228 First St., San Francisco $, Calif.; 311 S. W. First Avenue, 


P é Pordand 4, Ore.; 31 W. Trent Ave., Spokane 8, Wash. Canadian 
delivery from stock on most sizes. Factory: 393 St. Remi St., Montreal 30, Que. 
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This was an unusual job. There were unusual and exacting 
problems in the design of the die and in the determina- 
tion of the pressure. However, Cincinnati Engineering 
successfully designed the dies, determined pressures dnd 
recommended a Cincinnati Series 120 Press Brake for 


the job. 





Since the pressures needed even in simple bends are 
governed by a number of factors, we suggest you ask 
the experienced Cincinnati Engineering Department for 
advice on your particular forming problems. 








Write for Pressure Chart 2-T 









This chart may be useful to you as a general guide on 
the pressures required on your forming jobs. 





THE CINCINNATI SHAPER CO. 


CINCINNATI 25,Q0HIO U.S.A. 


Su ae as SHEARS - BRAKES 











neeiten 





with any additional machining required 


New equipment installed in the Danly shop permits 
us to do any machine work on large or complex die 
sets incidental to the mounting of the dies. Inserts, 
recesses, additional boring, keyways and other ma- 
chining can be done to the customer's specifica- 
tions. 

Time is saved by this service as work on dies and 
on the die set can be done at the same time. It 
permits the die shop or tool room to devote their 
equipment and man hours to the making of dies. 
The problem of the handling of big sets, for which 
the die shop or tool room are not generally equipped 
to do economically, is also solved by this service. 

These special die sets are then delivered ready for 
the mounting of the dies. Note the size and com- 
plexity of the die set shown on this page. This 


die set—machined at Danly—is an example of the 
additional machining and service which this com- 
pany offers. 


On your next special die set inquiry include the 
additional machining work that you wish done at 
Danly while the die set is being made. The cost of 
this machining will be shown as a separate item in 
the quotation. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South 52nd Avenue . Chicago 50, Illinois 


Milwoukee 2,...111 East Wisconsin Philadelphio 44 18 W. Chelten Ave. 
Detroit 16 1549 Temple Avenue long Island City ] 47-28 37th Street 
Clevelond14 1550 East 33rd Street 

Doyton 2 990 East Monument Ducommun Metols & Supply Company 


Rochester 4 16 Commercial Street 4890 South Alameda, Los Angeles 54 


DANLY SZecaé DIE SETS 


MACHINED TO YOUR SPECIFICATIONS 











We know many experienced tool- and die-makers 
who unreservedly give BTR the green light. 

Theirs is a highly-skilled craft where caution pays 
dividends; where safe-hardening steel is an essential. 
And BTR is in their shops because it meets this need. 

You can quench it confidently, without fear of 
cracking hazards. Two reasons for this are its bal- 
anced analysis of manganese, chrome, tungsten, and 
vanadium —and its ability to oil-harden at relatively 
low temperatures. 

You'll find, too, that distortion is minor; that BTR ma- 
chines well and is high in both wear- and shock- 


resistance. Use it for dies and tools with sharp dimen- 


sional changes... angular corners... thin webs. It 
has many other uses, too; as a general-utility steel, 
it’s a mighty handy grade to have on your shelves. 

In the tool-steel business, “safety first’ means BTR. 


Try it once and you'll see what we mean. 


TYPICAL ANALYSIS 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coast 
Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 





BETHLEHEM TOOL ROOM ... one of Bethlehem’s B¢g F Tool Steels 
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A NAME TO REMEMBER WHEN 
YOU THINK OF BETTER 
LATHES AND SHAPERS 


oni ie Nag 


peli aoe 


Use the LOGAN 
7-INCH SHAPER 





FOR ACCURACY 
AND ECONOMY 








brief Logan Any shaping operation involving work within its range can be handled ona 
Shaper specifications Logan Shaper at savings in set-up time and power cost, with no sacrifice in 
Length of ram travel, 7%"... accuracy, Advanced in design, massively built throughout, with extra weight 
strokes per minute, “Anyspeed, at vital points, and equipped with a positive, slip-proof roller chain drive, the 
64 to 175... . length of bear 
ings, main frame, 10°. . . length Logan Shaper is smooth and accurate, even on heavy cuts. Any speed desired 
OF CO, TO. +s: AN OF OOM, from 64 to 175 strokes per minute is constantly available through the 
5... table traverse, 1012 

. table vertical travel, 5 ‘‘Anyspeed"’ Control. Operation is simple. Speeds can be changed instantly, 

. table length, 8” .. . table , : a , : ‘ 
vith. @" .. go depth, 1%" without stopping the motor or shifting the belt. The ram is micro-set by a simple 

. saddle bearing, 6° . . . screw adjustment. There are six automatic feeds in either direction, from 
toolhead travel, 2% .. . tool- é . 
head swivel, 360° . . . toolhead .002” to .012", with a half turn of the feed handle reversing the feed. The 
diameter, 4” .. . Cross feeds, 6 — . 

‘ : nd instantl -set t ent mean 
.002,. .004, .006, .008, .010, tool head may be swiveled and instantly re-set to center by means 
.012) . . . Sprocket and chain of tapered locating pins, an exclusive Logan feature. In any shop, large 
drive... vise 5” x 5” x IY, é ; i 
é motor, Yq hp, 1750 rpm ? or small, the Logan Shaper quickly proves its all-round efficiency, wide range 
Height over all, 51” . . . Ship- of feeds and speeds, and accurate, economical operation. Full 
ping weight, shaper, stand and ; 
motor, 585 Ibs. particulars at your Logan dealer's, or on written request. 
WOOLWORTH BLDG 550 W. WASHINGTON BLVD 1672 MISSION STREET 
DISTRICT OFFICES NEW YORK 7, N. Y CHICAGO 6, ILLINOIS SAN FRANCISCO, CALIF 
CORTLANDT 7-8024 CENTRAL 1246 UNDERHILL 6682 R-1 


LOGAN ENGINEERING CO. CHICAGO 30, ILLINOIS 
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SAVE TIME AND COMPUTATIONS 
oe MEASURE TOOL CONTOURS DIRECTLY 












ny 
4e BAUSCH & LOMB 


CONTOUR MEASURING PROJECTOR 


T PROJECTS a sharp, distinct, geometrically true, magnified sil- 

houette of the object on a protractor screen where all angular measure- 
ments can be read to +1 minute of arc (1')—an accuracy not attainable 
with any other projector. Direct linear measurements, reading to +.0001”", 
may be made by means of the cross slide stage with its attachments. 

Dimensions, angles, and profiles of production-run parts can be com- 
pared directly with a traced outline of the projected image of the master 
part, or with a large scale drawing superimposed on the screen. Defects 
are located quickly and simply. 

W rite for Catalog D-27. Bausch & Lomb Optical Co., 763- B St. Paul 
Street, Rochester 2, New York. 







BAUSCH & LOMB 


olumbia 





Botwinik, With Huge Rebuilding Facilities 
And Machine Stocks, Serves 
The As the Machinery Partner 
























. , 
Plant That To the Tool Engineer 
Answers 1001 
Machine Tool oo So a ate 
mer x 12 pee ng 
Problems Lathe, M.D sw ver peter 27/2 
list. betw. cens. 84 
; TT Bs 2—Hendey 16” x 6, 8 speed grd 
eS . hea Eng Lathe 
Me Hendey 12 x 6 und 14 x 6 
; . yoke hed., Too! Room Lathes tk 
TION : » H., : , 3—Racine No. 30, capac. 10” x 10 faper gece shh contigo ia 
DENTIFICA : y ale cae > Hydraulic Metal Cutting Saws (very LBs Wr x & 1d 2 - 6 12 
1 ae late type speed, ord Eng. Lathes 
of Columbie . ae ge 1—Gemco 24” Univ. Type Shaper 
f . 
Every ba “Neme power rap. trav. Brand new mee - F rinder 
criptive 1—Steptoe 14° V-Ram, timk. bear with mag L 8’ x 24" x 
carries des heat Shaper, forced feed lubrication 72 o s sordl leanne 
« jabels, also Brand new to vert. hed. New 1942, cond 
Plate 1—Flathers 16” Shaper, sing. pulley tion exce 
- hy drive 
ers. ‘ . 
numb , tification . : a 1—Gould & Eberhardt 
\uable iden ; : \ 16” Crank Shaper, bk 


This vo grd., with tilting tbl 


M.D 

1—P. & W. 6” Vert 
Shaper, M.D. in base, 
very late type, excel 
condition 

Bradford 12” x 6 and 
Bradford 14” x 6 
Lathes. (Brand new—in 
orig. crates 


Write, Wire 


aids select 


mixupt 





NEW 


or Phone 
Rafter Steel Squaring Sheors, capac 1/4 x 
for Complete 10° and 3/16 x 2, 60 strokes per min 
— fety. mtzd. V-Belt, range front gauge 45 
Listings back gauge 24”, ram adj. 11/16 


ole) AO). t:) 7: Wie 0) e) Oy 


BOTWINIK BROTHERS of MASS., INC. 


18 Sherman St. Worcester 1, Mass. 
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Get all the facts ab: 

this new steel. Wr 
for descriptive bul — 
tin just off press! | 
































ETIME PROFITS 


Dickerman Hitch Feeds for your punch > 
s, you'll get top production at rock- 


HITCH FEEDS 


MANUFACTURED BY 


H. E. DICKERMAN MFG. CO. 
321E Albany St., Springfield 9, Mass 















STANDARD and SPECIALIZED 


GAGES To protect your con- 


stant investment in increasingly costly 
labor and materials, keep up to date on 
Gages. Axelson offers standard Gages 
from stock and will take care of your 
specialized needs, 

@ SPECIAL TOOLS 
Acme Taps and other special tools are 
available to your order. Made under most 
modern and scientific conditions, Axelson 
Gages offer long life and minimum wear. 





Q@XELSON GAGES 


AXELSON MANUFACTURING CO. 
6160 So. Boyle Ave. (P.O. Box 98, Vernon 
Sta.), Los Angeles 11, California, U.S.A 
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How to insure against spindle misalignment caused 
by making hasty set-ups for tapping and reaming is 
now very simple. Instead of using an ordinary tool 
holder, use a Ziegler Floating Holder which auto- 
matically overcomes any misalignment up to 1 32” 
radius or | 16” diameter. 

Its patented design enables it to take any and all 
end-thrusts. Always floats freely. No friction or 
cramping even under the severest tool-driving strains. 
No wonder it’s the favorite in leading shops through- 
out the nation. 

lt may be the solution to your production problem. 
You will find that it will eliminate the spoilage losses 
that are common with other types of holders. 


W. M. Ziegler Tool Co. 
1930 Twelfth St. 
Detroit 16, Mich. 


‘eve FLOATING HOLDER 






~TapS and Reamers... 








a | WRITE FOR 
CATALOG 


Made to Fit 
Any Machine 


Furnished with male or female 
taper, straight, threaded or spe- 
cial shanks to fit any machine 
used for tapping or reaming 
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| \' 1 CARBIDE 


he =>, 





... and you specify the finest cemented carbide in industry, There is a V-R GRADE for every type 
F of machining, each the most outstanding in the field. Regardless of your tool requirements, V-R 
j can provide you with the proper tool and correct grade for maximum cutting performance. 











2A9 Grode. For cast AW Grade. For ma- 
iron, non-ferrous and 
non-metoliic mote 
rials. The hardest and 
most abrosive-resist 
ont grode of cement 
ed carbice available 


XX Grode. For Steel. 
For heavy duty and 
shock applications at 





chining at heavy 





: : non-metallic mate- 
jight finishing cuts rials. For heavy work 
ot high speeds where at medium speeds or 
close tolerances are interrupted cutting 
essentiol under shock cond: 
tions 


Send for the NEW V-R 400 Tool and Blank 






feeds and slow to 





¥ low and medium medium speeds 


speods. 


Ask your nearest Vascoloy- 




















Ramet Field Service Engineer 
about “CUSTOMER STAND- 
ARDS.” Tools made to your 
design quickly, in any grade or 
quantity at moderate prices. 


Catalog that's brimming with vital cement- 
ed carbide tool and engineering informa- 
tion. Practical, up-to-the-minute data on 
modern carbide tools that's a reference 
MUST for tool engineers 


mantes OF 


WORLD'S FINEST fa). 





VASCOLOY-RAMET CORP. (iiss 


An affiliate of Fanstee!l Metallurgica Corporation and Vanadium Alloys Steel Company. DISTRICT SALES AND SERVICE 
: IN PRINCIPAL CITIES 


February, 1947 





























Can he Preserved 





Gear tooth hardness need no longer be a compromise 
between machinability and wear resistance. Red 
Ring Rotary Gear Shaving as the final machining 
operation on the green gear, during which approxi- 
mately .001” of stock is removed from the tooth sur- 
faces, corrects cutting errors of index, helical angle, 
tooth profile, eccentricity and undesirable tooth 
roughness. 


This corrected gear may then be induction hard- 
ened to whatever surface hardness is desired and 
without objectionable distortion. Hardening with- 
out detrimental distortion is frequently accomplished 
on gears carburized after shaving by quenching in 
dies and sometimes by liquid carburizing and quench- 
ing without dies. No grinding of tooth profile is 
necessary. 


On a 5.145” P.D. gear so treated, final involute 
error is held to between +.00015” and —.00015”; 
parallelism to .0002”; tooth spacing to .0001” to 
0002”; and accumulated error to .0008”. 


WRITE FOR DESCRIPTIVE FOLDER 
ON RED RING GEAR SHAVIAG 


in Hardening — 





Gpecialist om SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE 


Onig traders of ROTARY SHAVING 


AND ELLIPTOID TOOTH FORMS 





NATIONAL BROACH ) 
AND MACHINE CO. 


ROD AING PRODUETS 
- 








5600 ST. JEAN + DETROIT 13, aie 





oi = i <= hd 
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Double deck dovetail form tool holder Double deck dovetail form tool holder 


Double deck flat form tool holder for 
for Acme-Gridley. for F or G Gridley. 


front position on F or G Gridley. 

















| 

| 

} Double deck dovetail form tool holder stor greeny double deck dovetail form Double deck flat form and cut-off tool | 
for Acme-Gridley. tee older with 3rd position cut-off holder for F or G Gridley. 

for F or G Gridley. 











Double deck cut-off and shave tool 


Double deck flat form tool holder for Double deck 
holder for F or G Gridley. 


circular form tool holder 
all Acme-Gridley. 


for Gridley and Acme-Gridley. 











a deck flat _ tool “ge for Deuble deck dovetail form tool holder Double deck circular form tool holder 
ront position on 1% to 2% inch F for Acme C Automatics. for Gridley and Acme-Gridley. | 
or G Gridley. 
| 
| 


SLITTER’S TOOL HOLDERS MEET ALL YOUR REQUIREMENTS 


The double deck tool holders shown here are 
but o few of the 400 items which comprise the 
SLITTER line of standard automatic screw of meeting 90% of all your requirements. 
machine tool holders. Included in our complete That is the reason why many owners have 
line are flat form, dovetail, and circular forming standardized on SLITTER tool holders. They like 
tool holders for C Acme, F or G Gridley, Acme- their versatility and adaptability. 

Gridley, New Britain Gridley, Greenlee, and Cone 


SCREW MACHINE TOOL CO. *Sizon’s"wcwes" 


February, 1947 




















automatics. The selection is so wide and varied 
that you will find our standard holders capable 
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4 Too. CHANGES 


but No TIME LOST on 
this ENGINE LATHE 


Twrel 


AS LOW AS 


*36 


S.G. COLWELL 


25 Congress Ave. 


Providence, R.I. 


This is It! New Filter Cleans Oil! 
3-TIMES MORE FILTERING SURFACE! 


the MARVEL 


Synclinal Filter * Hydraulic Systems 


¢ Automatic Screw 
Machines 


By actual laboratory tests 





Here’s a job that called for 
1 operations ... turning, 
necking, threading and 
cutting-off. It was easily 
handled on a_ production 
basis on a lathe with a 
Colwell turret. No time 
lost in changing tools, for 
once the job was set up, 
changing from one tool to 
the next, was only a mat- 
ter of seconds. Colwell tur- 
rets are inexpensive, accu- 
rate and ruggedly built. 
Sizes to fit most lathes. 
Write for catalog. 





Kaufmar No 10 
Hi-Duty Tapping 
vith twe pindle head 
eight station fixture ‘ 


machine with fixture cl 


screw and nut 


trolled by air cylinde 
quick traverse wher 


tually cutting thread 


























d for 


econd operation worth 


ar be Ise 


Fully enclosed 


tantly in oil batl 
ively wear-proof 


tantly engaged and 


ecurate depth cont 
ontrol to protect 


ad and furthe 





rotected agatr 
amming if work 


aced in ipside 
i 


owr le 


Oe 


KAUFMAN 
MFG. CO. 


MANITOWOC. WISCONSIN 








IT DOES THE JOB ON ALL 
OF THESE! 


* Coolant Systems 


* Turret Lathes 











* Milling Machines 
* Boring Mills 
* Grinding Machines 


& various other oil- 
circulating machines 








Don't let idle machines break the back of your production schedules! 
Guard the vital 
and 
the 


cylinder. Now give full protection 
new MARVEL Synclinal FILTER 


not only operates with three-time greater capacity—also permits 


a higher rate of flow, at less pressure! 


See why the revolutionary synclinal 


oi! systems. Special inserts are available with 


DISTRIBUTORS WANTED—Choice territories available. 


insert, illustrated here, gives three 


rugations with far greater filtering surface. Openings are .0050''—suitable for recirculating 


Get the most out of oil-circulating machines reduce maintenance time 


Order the MARVEL Synclinal FILTER. Write for price list and descriptive circular 


Write for full particulars. 


MARVEL ENGINEERING COMPANY Typical 


69 W. Washington, Chicago 2, Ill 
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moving parts from wear—the pump, cutting tool 


this remarkable, sump-type liquid unit 


times longer 
trouble-free operation. It is shaped from re-inforced wire cloth into multi-surfaced cor 


larger or smaller apertures 


boost production 









foreiqn matter with 





Installation 


The Tool Engineer 














Machining tubular parts where the bores S IMI : X 
must be concentric, the faces parallel, is 


a difficult job unless the work can be com- 
pleted in one loading. When, in addition 
to machining the bores and faces you can 
also add the drilling and tapping oper- 
ations in the same setting and provide for 
handling a variety of jobs in the same 
equipment, you have a production method 
that meets today’s needs for quality and 
low labor cost. 






The machine pictured is a SIMPLEX 4U 2-way Precision Boring 
Machine with four #4 spindles mounting combination boring 
and facing heads and also carrying unit type drilling heads with 
bushing plates for the drilling operation. By changing the fix- 
tures, drills and boring tools, the various pieces illustrated can be 
handled with the same machine, thus this machine becomes in 
effect a production department in itself. 


.Precision Boring Machines 
STOKERUNIT CORPORATION 


SIMPLEX Machine Tools Division 


4528 West Mitchell Street, Milwaukee 14, Wisconsin 
Precision Boring Machines, Planer Type Milling Machines and Special Machine Tools 
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The Hortford 28 Machine 
manufactured by the Hartford- 
Empire Company, is an eco 
nomical producer of seomless 
tumblers. On this ond similar 
machines, Ampco Metal is used 
for bushings, bearings, gears, 
glands, brackets, sprocket 
levers, and cam rolls 





A machine needs guts* 
to make a tumbler 








Wear-resistant Ampco Metal protects glass-making 
| machines against production-interrupting breakdowns 


*& ‘The manufacture of glass containers requires more _it won't corrode. It gives an extra margin of safety. 


from a machine than any other automatic produc- We install Ampco Metal parts and forget 


tion process,” according to engineers at the Hartford 


them !”’ 





Empire Company, Hartford, Conn., leading pro- Solve Your Metal Problems too, with Ampco Metal 


ducer of glass-making machinery. “Equipment must Ampco Metal is the modern aluminum bronze — characterized 
. by great strength, controlled hardness, corrosion resistance 

run 24 hours-a-day, month after month except for : nhs rr s 
¢ and superior bearing qualities. Ampco Metal is available ir 

mold and job changes. Add high temperatures, seven grades and several modifications—can be produced by 


centrifugal or sand casting, extruding, or forging 





constant vibration and stress .. . and you have the 


ever-present threat of a machine breakdown. 








Write for bulletins! 


“We use Ampco Metal for bushings, bearings, 


gears, and other vital parts subject to this punish- Am pco Metal, Inc. 


Department TE-2 Milwaukee 4, Wis 
ment. Ampco Metal has the guts for hard wear and Metal . 


Field Offices in Principal Cities 
The Meta! without an Equal — 4 
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| WITH STEEL GAGES-GAGE LIFE WAS 24 HOURS Geblehalay 





















GAGE LIFE IS Sones WITH 
NORBIDE GAGES 


T”: NORBIDE Plug Gage gave eight months’ service where previously one steel 
gage was worn out every day. The gage was used on a grinding job on an 
internal grinder where the work was checked on the machine. The NORBIDE gage 
replaced at least 160 steel gages and, therefore, enabled the plant to save about 
$1200 over the eight months’ period. 

Because Norton Boron Carbide is the hardest material mode for commercial 
use, NORBIDE gages outwear conventional types of measuring devices 150 times 
and more. In addition to their great wear resistance NORBIDE gages will not pick 
up lint nor become charged with particles of metal and they are inert to chem- 
icals employed where gages are used. 














Ask your regular supplier about NORBIDE 


gages or for additional information write to 


NORTON COMPANY e Worcester 6, Mass. 


NORBIDE - The Hardest Material Made by Man 


REGISTERED TRADE-MARK 
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Heald No. 42 Bore-Matic provides 


Increase production two-way slide motion at right angles 


with this 


WHEN YOU'VE GOT a heavy production The No. 42 Bore-Matic will ; 

DOUBLE SLIDE schedule to meet, here’s the machine form both roughing and finist 
that can carry a double load. It’s the operations on a wide variety 

Bo re- Mati c Heald No. 42 Bore-Matic, incorpo- parts, such as connecting rods, 
rating two hydraulically-controlled tons, pump housings and cylin 

slide movements at right angles. sleeves. For further information, 

Think how you can speed your in touch with the Heald branch off 


work by combining boring, turning, nearest! you, or write: THE HE: 
MACHINE COMPANY, Worcester 


plunge grooving and facing opera- 
Mass. 


tions on this one machine—in asingle 
automatic cycle. In addition, multi- 
ple stations substantially boost pro- om 7 A L D 
duction; and simultaneous loading 


and borizing eliminate costly han- means more precision 
dling time. ... less cost 


Branch Offices at Chicago « Cleveland * Dayton « Detroit + Indianapolis « Lansing * New Y 


This No. 42 Bore-Matic bores both the steel pin 
end and babbitt crankshaft end of three auto- 
motive connecting rods simultaneously. Three 
other rods are loaded at the same time 


INTERNAL AND SURFACE GRINDING MACHINES + BORE-MATIC PRECISION FINISHING MACHINES 


ie ' 

















g 


ARMSTRONG = SIIELDON 





es 


Yeu 7 — 1" Collet Capacity 
Cc 1's" Hole thru Center 


~—o———-— Large Ground Spindle 






TRB S56 


_ 


Precision . 
—=— “Zero Precision 


Lathe Tapered Roller Bearings 


$1000.00 1144" Swing 


a 





MORE ACCURACY, MORE 
LATHE PER $ 


No other moderate priced lathe and but a few of 







the most expensive, have the “Zero Precision” 























é 
Every tool shown tapered roller spindle bearings, have beds and 
represents a_ full * lead ; held De | ’ 
line of quality tools, x ays or lead screws held to such close tolerances. 
known the world . In standard quality tool features, no other lathe 
a »ver as the finest of e ’ 
; its type. ay can offer as much capacity, utility, and conven- 
5 Write for catalog ; ience per dollar, as you get in the new Sheldon 
LT RB-S56. 
Armstrong Bros. Tool Co. 
“The Tool Holder People” This 11'4” swing, 1” collet capacity, 56” bed 
357 N. Francisco Ave., Chicago 12, U.S.A precision lathe comes with full quick change 
New York San Francisco : 
4 gears, a full double walled apron with power 





longitudinal and cross feeds, 8 spindle speeds 
(35-1350 r.p.m.) and a fully enclosed double 


V-Belt underneath motor drive, mounted on a 








modern rigid steel bench, complete, less motor 


for $1000.00 f.0.b. Chicago. 





Write for “TRB” Circular. 


The Original Oil Hardening, ' 
Non-Deforming High 
Carbon-High Chrome Steel 
































, 
—_—~ 

= 

= 











™ | 

\ | 

/ Outstanding in its class! Your best steel for mass pro \ 

duction dies. Possesses high resistance to abrasion, non 

aes deforming, uniform hardness penetration to center of 

‘ tool. Keeps a keen edge longer than most other tool 
steels. Ideal for slitting cutters. 


eeboeeeeeree 


FURNISHED IN BILLETS, BAR STOCK AND DRILL ROD 
BULLETIN ON REQUEST 


xs Representatives in New York City, Plainville, Philadelphia, Pittsburgh, De 
troit, Orlando, Chicago, Indianapolis, Milwaukee, St. Louis, Los Angeles 


DARWIN & MILNER Ine. | | 


SHELDON MACHINE CO. Inc 
i260 w rouarm st. CLEVELAND 13, OHIO MMM oss: s wor svesee = cwicecs 
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TOOLS for <—~ DUPLICATED 
PRECISION PRODUCTION 


| UNIVERSAL Precision TOOL HOLDER 


—{B) Handles any and all lathe operations. Also for If you desire to save time} 
— planer, shaper and special equipment and die expense on pro 
J duction of metal stamp 
NEW EFFICIENCY FEATURES ings or other small parts 
then the DI-ACRO Sys 
tem of “Metal Duplicat SHEARS 


¢ Locking Device has greater rigidity and ing Without Dies” merit * 
positive locking. Can be locked in 
either right or left hand position 




























* Does the work of 10 different toolholders 


your consideration. It is based 
on the rapid and accurate pro 
duction of formed parts with 
DI-ACRO Shears, Brakes and 


« New Cam Design provides for in 
creased rigidity of the tool bit 


* Bit and Holder are always Benders. All duplicated work 
pasaret is accurate to .001”. These 
* Quick change bit tightening de precision machines are adapt 
vice. (See “A’.) able to an endless variety of 
© 100% interchangeability of work, ideally suited for use by 
parts girl operators. For short runs 


your parts are processed in a 





High quality ground square Bit 























Quick Change and Square Box Wrench fur matter of hours instead f waiting BENDERS 
be st 
Bit ‘Tightening nished with each tool weeks for dies. Die-, ‘ ; 
evice Es 
B—Two openings for S 1 Z E S _— CATing | 
PE tn PF Holder Bit Holder Send for This Catalog G 
uv ' No Size Size ee ’ 
DSpeciol Alloy No en ky DIE-LESS DUPLICATING” | Ts 
eel Body, Drop . ore sialeaa tinea : 
Forged and Heat 0 5/16 x 214 3 x Y%4 x 514 & on ys vel “ il ee ? ’D ACR [——~ = 4tAlRo 
Treated 1 4% x3 ly x 1m x 64% ao ee & am calls ; =F 
> 7/16 x 31 a - 1 «9 «7d shows how they may r a 
= . 72 ag 5 ? various ap splic: ations. Request r coy W 


EXTRA LONG BITS and ROUND BORING BARS AND 
THREADING TOOLS are available for use in the same toolholder 









€ Pronounced "DIE-ACK-RO”" 
Precision MACHINES oo 


. We MFG. CO. 





Less pypi%y 


A.S.A 
DRILL JIG BUSHINGS  srinoano 375 EIGHTH AVE. LAKE CITY, MINNESOTA 


"ALL-ANGLE”’ 
MILLING ATTACHMENT 


&% EASY TO HANDLE 
| FLEXIBLE , 
UNIVERSAL + STURDY 















HEAD 


RENEWABLE RENEWABLE LINERS PRESS FIT 





SCREWS 


SIMPLIFIED ORDERING: 
Specify drill size, O.D., and 
HEADLESS length in order named. Also HEAD TYPE 
| PRESS FIT bushing number. LINERS 


Bushings above 134° hole size will be quoted upon request. 
In ordering special bushings, forward blueprint showing all 
dimensions and limit. 





It is an all purpose 
attachment which has 
thoroughly proved it- 
self all over the world 
Ideal for the making 
of plastic molds, die 
casting molds, perma- 
nent mold casting 
molds, metal patterns, 
\ tool and die making, 
\ production work of all 


These Drill Jig Bushings are made of high grade tool steel 
Rockwell C 62 and 64 hardness. 


*Special length bushings carried in stock in blank form. 











PROMPT kinds, as weil as for 
| grinding, drilling, 

DELIVERY boring, ot 
Write for Literature 





DIRECT DRIVE OR BACK GEARED 
8 SPINDLE SPEEDS 125 TO 5200 


For further information write Depf. 








NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 





TOOL COMPANY 


387 CHARLES ST. PROVIDENCE 4, R. |. 
AGENTS IN ALL PRINCIPAL CITIES 


96 WARREN STREET * NEW YORK 7, WN. Y. 
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measures 
and 
compares 


VISUALLY 






without errors of ‘feel’ 





With this Indicating Micrometer, you see rather than fee/ for the Ce acemaee a ee 
dimension. You know when you're right .. . In a top quality snap gage on job lots 
micrometer you have a Dial Indicator which shows the precise 

measurement in tenths (.0001''). This eliminates the human varia- Available thru these 
tions in setting the spindle at its required uniform pressure Branch Offices 


You get four additional positive advantages. First, by retracting 


; d Atlanta - Chicago - Cleveland « Dallas 
the lower anvil with the push button, you have a snap gage to use 


Denver + Detroit - Fort Lauderdale 


on job lots. Second, the tolerance hands on the dial make it easier Fort Werth « Greeashove, H.C. 
to determine the dimensions which are within tolerance. (This is a Hertford + Houston + Indianapolis 
natural for Statistical Quality Control.) Third, you get Tungsten Los Angeles - Memphis - Milwaukee 
Carbide Anvils. Fourth, all except the spindle is finished in beauti- Minneapolis - New York - Philadelphia 
ful nancial ake Phoenix + Pittsburgh - Portland, Ore. 
Sy SR Geae Cue Caro. Providence + Richmond ~- Rochester 


The Federal Indicating Micrometer is a basic instrument you ais Deceiitinnds «iii ee aint Rial 


need today. We invite you to write for a descriptive folder 


J 


Montreal]. Toronto+ Vancouver - Windsor 


} 









FEDERAL 
P R Oo D U Cc T NS te O R P O RAT ION @ Dimensional Dial Indicators and Indi- 


cating Gages — mechanical, electronic, air, multi- 


1144 EDDY STREET *« PROVIDENCE 1, R. I. dimensional - Automatic Sorting - Dimensional 


Machine Control - Combinations of these methods. 
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On metal, wood, 
glass, plastics 





MATTHEWS 





A WHOLE SHOPFULL 
OF TOOLS IN ONE 


Machinist - craftsmen find Va 





: . ‘ Complete 
it unsurpassed for grind- ot with 35 
ing. drilling, routing, earv- oe acoqeeaeee 


al N e e d 5 N ing. sanding, polishing and Exclusive steel case 
°o 9,994 other uses. Precision- fnaer are. $ 50 
engineered, AC - DC, with slater for 


4 + more exclusive features finer work 


‘ 4 . $31.75 value 
GLASS than any other tool. +f aunahennee 


separately 


CAS ¢ ae Electri-Craft Tool Kit 


™ CASCO PRODUCTS CORPORATION + BRIDGEPORT 2, CONN. 


Trademarks, product names, part numbers, SPECIFY WIRE TYPE PLUG GAGES 
codings, inspection stamps —every type of mark- l | Tool Steel 











High Speed Steel 


ing for product identification—must be legible Chromium Plated Carboloy 


: a Wire Type Plug Gages were 
and strong not only for your own protection but originated by the Van Keuren 
, ‘ Co. in 1925. They are now in 
} . : , , almost universal use for gag 
to eliminate confusion in handling. ~~ ing small holes 
Longer lasting precision and 
2 : 
lower gage cost are assured 
i because the entire 2 length 
, of the gaging unit can be 


used. Whe the end becomes 
worn, it jround off and a 





For legible marking in a minimum of time » 


new section of the original 





Matthews offers a complete line of marking de- accura meved out for 
re unit is securely 


use V 1 
, . held in the handle by a split 
vices including steel stamps and dies and etching okie Gnd © taadiees an 


screw. 

e There’ — : . . Van Keuren Wire Type Gages are made to Class B 

| dies and inks. There's a Matthews marking de- oecurecy “1 00005" 00000" on the Go units ond 
| +-.000025'' on the No Go units. Closer or wider 


» tol ice n be splied if desired VAN KEUREN 
vice for your every marking need. Consult us mpc ge ipa ae anit ag Degas aa itiace: MEASURING 
j ¢ ¢ . On your next order specify VK Wire Plug Gages TOOLS 
VK Carboloy for long runs because of the enor 4 i 


| for the answer to your problems. mous saving in gage cost. VK Carboloy for fussy 











jobs because of the infinitesimal gage wear and 

insurance that the parts will be within the speci- 

fied limits. VK Tool Steel—High Speed—Precision 

Chromium for less exacting jobs. You will be as 

A PRODUCT WORTH MARKING sured of the best in accuracy, quality and delivery 
j The 160-page Ven Keuren Catalog No. 33 gives 
wa Z . _ full information on wire type pluq gages and 

IS WOR I H MARKING WELL other precision measuring equipment. It also in 
cludes simplified formulas for measuring threads 

splines, gears and worms. Your copy of this 

valuable handbook will be sent on request 


Co., 174 Waltham St., Watertown, Mass. 


Light Wave Equipment « Light Wave Micrometers « 
Gauge Blocks « Taper Insert Plug Gages * Wire Type 
Plug Gages * Measuring Wires * Thread Measuring 


Wires * Gear Measuring System * Shop Triangles « 
Carboloy Measuring Wires * Carboloy Plug Gages. 











JAS. MATTHEWS 6-00 
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SPECIFICATIONS 


Work Capacity: 24” long, 8” wide, 12” high. 


Spindle: Built-in 5 hp motor, 3450 R.P.M. ball and 
roller bearing. Wheel Size: Segment type, 6” diam. 


Table Size Overall: 59" x 10%". Net Weight: 3000 lbs. 


FY-Y-7-¥AV— 


RODUCTION 
ACCURACY 8 











February, 1947 


7M Is 
5, iH jyva 


aes 
vg" nh 
RAIS YuSY 


rst 


REMOVES 1/32 INCH ON 
MOLYBDENUM STEEL 
WITH 10 MICROINCH FINISH 


The ABRASIVE M-34 with motorized 
spindle using a 24 grit wheel removes 
1/32” from each side of this molyb- 
denum steel oyster dredge bar tooth. 
Fast and accurate, it produces 40 pieces 
per hour —to a 10 microinch finish. 
For grinding small flat dies, washers, 
punches, parallels, raising blocks and 
similar work the M-34 is ideal. The 
motorized spindle delivers 5 h.p. directly 
at the cutting point without gearing or 
belting. There’s no warm-up period with 
the M-34... it grinds to close tolerances 
immediately upon starting. The one-piece 
bed casting minimizes vibration and as- 
sures lifetime accuracy. Table feeds are 
automatic, with hydraulic shock absorber 
to cushion table reversal. Standard equip- 
ment includes wet grinding attachment 
with motorized pump, tank, etc. 


Write for detailed Bulletin, 
© e 7 


For information regarding Abrasive Machines 
on the Government Surplus Tool List, send us 
the serial number of the machine. We will 
endeavor to provide attachments, accessories 
and repair parts as desired. 
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Only new bortz diamonds, carefully crushed and 
graded by the special JKS process are used in 
making Secomet wheels. Extra life and clean, 


sharp cutting action are thus provided. 


Grit sizes of 400 and coarser are available in 
metal, resinoid or vitrified bonds to provide 
proper surface for all types of tools. 500 grit and 
finer can be supplied for special applications. 


Bonds are selected for their ability to hold dia- 
mond particles securely until completely con- 


sumed. 


Straight cup, flaring cup, dish and other wheel 
types meet every production requirement for 
diamond wheels. 





DIAMOND 
WHEELS 


return more 
on your 
investment 











J. K.5 157 Chambers St., New York 7, N. Y. 


6400 Tireman Ave.. Detroit 4, Michigan 





--»-FOR GENERAL, 
AS WELL AS 
SPECIAL HARDNESS TESTING 


With the “ROCKWELL,” Superficial Tester, in- 
dentations are .005” or less in depth. Readings 
are as dependably accurate as on the regular 
“ROCKWELL” Tester, where the surface is 
smooth. Thus it can be used where extremely 
shallow tests are required. And where material 
is sufficiently homogeneous in depth of hardness, 
a test on the “‘Superficial”’ is equivalent to one 
on the regular “ROCKWELL.” This wider 
range of use accounts for the trend toward the 
“ROCKWELL” Superficial Hardness Tester. 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 





230-H PARK AVENUE, NEW YORK 17, N. Y. 


200 N. LAFLIN STREET, CHICAGO 7, ILLINOIS 
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en MELTING FURNACES —for melting aluminum 
4 and magnesium. Electric, gas or oil fired. 


a4 Designs by Campbell-Hausfeld, Fisher, Stroman 
‘ and others. 


qTy-:.. baking lacquer, enamel, synthetic 


resin, japanning, for low temperature metal 
heat treating, for drying and curing chemicals, 
rubber, paper, lithographing, plastics, ceram- 
ics, etc. 


yr tee aa 


Made by Despatch, Gehnrich and Gehnrich, Maeh- 
ler, Young Bros., W. S. Rockwell, Surface Com- 
bustion, Porbeck, General Electric, Stewart 
and others. 


INDUSTRIAL HEATING FURNACES & 


Continuous and Batch Type 
Rotary Hearth 

Tunnel Type 

Box Type 

Atmospheric Control Type 


Made by these well-known manufacturers: Ameri- 
can Gas Furnace Company, Dempsey, Des- 
patch Furnace Company, Electric Furnace 
Company, Gas Machinery Company, Indus- 
trial Heating Equipment Company, Ingersoll- 
Rand, Lindberg, Whiting Corporation, Gen- 
eral Electric, and many others. 


February, 1947 































INDUSTRIAL FURNACES 


mn OVENS + MELTING FURNACES 


NN INDUSTRIAL HEATING FURNACES 


’ 


These furnaces are products of the best American manu- 
facturers. They have recently been declared surplus and 
are now ready to take their places on industry’s produc- 
tion lines, to be counted again among the country’s 
industrial assets. Every furnace is priced far lower than 
you have ever thought possible. Now—this very day— 
is the time to learn the details concerning the furnaces 
offered. Write, phone or visit your nearest WAA Re- 
gional Office. 


Principal inventories are located at Boston, New York, 
Philadelphia, Richmond, Cleveland, Detroit, Chicago, 
St. Louis, Minneapolis, Cincinnati. However, any 
WAA Regional Office is prepared to give complete in- 
formation and arrange for purchase. All furnaces offered 
subject to prior sale 


All furnaces are sold under existing Exporters: Your business is solicited 
priority regulations. VETI RANS If sales are conducted at various 
OF WORLD WAR II are invited to levels, you will be considered as a 
be certified at the War Assets Ad- wholesaler. Any inquiries regarding 
ministration Certifying Office serv- export control should be referred to 
ing their area, and then to purchase Office of International Trade, De- 
the materials offered hereir partment of Commerce, Washington, 
I). ¢ 








War Asseté ADMINISTRATION 


\, GOVERNMENT 
Offices located at: Atlanta V\ 


Los Angeles - Louisville « Min- 
Birmingham ° Boston , OWNED 


neapolis -« Nashville « New 





Charlotte « Chicago « Cincinnati \y SURPLUS Orleans + New York +» Omaha 
Cleveland + Dallas + Denver — <a Philadelphia . Portland, Ore. 
Detroit ° Fort Worth Richmond - Salt Lake City « St. Louis 
Helena « Houston + Jacksonville Sen Antonio . San Francisco 


Kansas City, Mo. «+ Little Rock Seattle «+ Spokane + Tulsa 
838-2 
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ADJUSTABLE 


MULTIPLE SPINDLE 


DRILL HEAD 


8 SPINDLES 


UNITED STATES 


CINCINNATI 4 













Adaptable to 
14” & 17” 
Machines 

6” Drilling Area 
1 4 Capacity 


21/32 
Centers 





OHIO 
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DYKEM STEEL 


STOPS 
LOSSES 


making dies 
& templates 


brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 


Simply 


makes the seribed layout lines show up in sharp relief. and at the 
metal 


same time prevents 





glare. Increases efficiency and 


Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo 


In Canada: 


2466 Dundas St. West, Toronto, Ont 


accuracy. 
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If so, Insist on CONTINENTAL Broaches 


Broaching may give you unusual oppor= 


tunities for increasing production, reduging 
unit cost, holding closer tolerances and 
improving finish . all necéssary to 
manufacture successfully in 19474 


Continental Tool Works is@ leader in the 
field of broaching, a patess now widely 
used throughout thé metal-working in- 
dustry as one of Me fastest methods to 
remove stock te precision limits. 


NTAL TOO 
q\net t Wo 
o* Re 





x of + 
. anes <\ 
fFLi-g  conpoR® 


1947 





Continental broaches are ground by 
skilled broach-makers to exceedingly 
close tolerances. Extreme care in design 
and workmanship insures that each Con- 
tinental broach is fitted exactly for the job 
it is intended to do. These are reasons why 
Continental-made broaches produce more 
parts per grind, more grinds per broach. 
Write to Continental today for folder No. 
12791, “Problems Solved By Broaching.” 


CONTINENTAL TOOL WORKS 


DIVISION OF EX-CELL-O CORPORATION 
DETROIT 6, MICHIGAN 
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the results of 


COMPLETELY 
COLD FORGING 


Unretouched photo etched cutaway Holo- Patented Method Owned Controlled 
Krome FIBRO FORGED Socket Head Cap Screw Exclusively used by Holo-Krome 


HOLO-KROME 
» Forged SOCKET SCREWS 





. 








Continuous Fibres running from end Yes, when you specify “Holo-Krome 
to end! Uninterrupted, unbroken, un- FIBRO FORGED Screws,” greater 
severed! A stronger Socket Screw. This strength, uniform quality and accuracy 
continuous fibrous structure is obtained are assured plus the saving of weight, 
by Completely Cold Forging—a Holo- space and assembly time in your pro- 
Krome patented method. duction. 

THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN. U. S. A. 


KEYS 





The Tool Engineer 


























NMHE crankshaft illustrated (full size) is produ ed by 


a leading manufacturer. and ts typical of scores of 


such parts being turned out throughout the nation. 

The accepted procedure is to cut bar stock to length 
on a cut-off machine, and perform the othe: operations 
on three chucking machines... a_ relatively slow. 


| 
Costly srrocedure. 


New Britain engineers proposed a complete departure: 
The long end is turned and the short end formed on a 
New Britain Six-Spindle Automatic Serew Machine. All 
the remaining cuts are acc omplished on one New Britain 
Six-Spindle Automatic Chucking Machine. The same 
number of cuts the same finish with two machines 
instead of four. The savings in time, labor and machines 
are spec tac ular. 

Lowe! production costs are the one key to more sales, 
more jobs, more prosperity. New Britain Machines and 
progressive New Britain research and engineering have 
teamed to make New Britain a by-word for production 
since pe earliest days of modern machine tools. They 
stand ready to serve you and your business. 


Cw Lerain 


ptutomatics 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 
NEW BRITAIN, CONNECTICUT 











diameter and finally taking a_ light 


th thie nse of eccentri collets. 


hank end and out-board support 


fhe prece cut off. 


part revealed that the throws of 


rank pin had a te nale ncv lo spread 


ive turned to vrinding Slze 


le? second operation, on a Veu 
fooled as a chucker. and 
ne eccentri« collets. the 
pin diameter ts formed and the 
shoulders of — the crank shaft 


are faced 


PIoOus CXLpPerreice aii machining 


fie metal Was removed, This 
f\ Is overcome hy forming lil 


we steps down to the crank pin 


facing cut on each throu of the 
shaft. Parallelism between the 
nes of both ends of the main 
nd the crank pin are thus held 


’ desired tolerance 
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get BOTH inthe 
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NCW LeGLOND 
DUAL DRIVE! 


Never before have two more useful and productive speed 








The totally enclosed, automat X 
ranges been offered in one lathe . combined with one-piece apron oth positive jaw feed clu 
generous swing capacity and center distance, and more- shot lubrication to apron, carriage, and bed .. . are 
than-ample power to turn the wide range of operations a few of the many engineering advances offered the 


possible on this remarkable new LeBlond lathe. new DUAL DRIVE. On 


elve spindle speeds in two ranges (low: 28 to 445rpm: 
Twelve s| . ) Fanges (low : £5 to 44orpm, THE R. K. Le BLOND MACHINE TOOL Co. CINCINNATI 8, OHIO 
high: 540 to 1800 rpm) controlled by a single lever. LARGEST MANUFACTURER OF A ( 
Swing over ways | listance t 


. g ove 5 1), distance between centers variable, NEW YORK 6, 149 Broadway tland _& 
CHICAGO 6, 20 N. WACKER DRIVE A 
main drive motor 3 hp 



































which describes the new DUAL DRIVE. My 
may be obtained by addressing Dept. D-4. eel um / . 
| ee | Pace al 


















